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PREFACE

Volume 2 of the Draft Local Adaptation Plan (LAP) for future flooding and coastal risks: Pelican, Blacksmiths,
Swansea, Swansea Heads and Caves Beach is a supplement to the main LAP report (Volume 1).

As such, Volume 2 includes seven appendices to support Volume 1 - to provide additional information/detail
that some readers will find useful to gain a full appreciation of the work undertaken by members of the LAP
communities to prepare this plan.

We recommend Volume 1 of the LAP be read first and that Volume 2 be read in conjunction with relevant
sections of Volume 1.



APPENDIX 1

Detailed descriptions
for each of the

30 LAP actions




Appendix 1:
Detailed descriptions for each of the 30 LAP actions

This appendix is the companion document to the LAP Action Summary tables provided in Volume 1
of the LAP (Tables 3.1 to 3.6 in Section 3).

The following templates provide more detailed information on each of the 30 LAP actions to assist
Council, the community and other stakeholders to further scope, implement, monitor, report and
review LAP actions over the life of the LAP.

The 30 LAP action templates are grouped into 6 categories as follows:
- On-ground Works Actions

- Policy, Planning and Development Actions

- Maintenance Monitoring and Reporting

- Piloting Research and Innovation

- Advocacy and Engagement

- Governance and Funding
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On-ground Works Action Description Template - 0G1

Implement Pelican Foreshore Remediation Project (Naru Point to Pelican Groynes)

- pending approval and funding

Detailed description/scope,
including implementation
actions (and folder number if
available)

. Complete hazard analysis, feasibility and CBA
. Establish funding model with stakeholders
. Secure funding for agreed stage/s
. Complete detailed design
. Secure planning approvals
. Tendering and engagement
Construction
. Monitoring and review

0N O U W N

Refer TRIM folder: PM17/0181 and Shape Lake Mac webpage (see Local Adaptation Plan
page for updates)
Refer Sycle Project: TBC

Location/Focus

Naru Point Groyne
Field and Boat Ramp

Failed Foreshore Protection
Fronting Airport

Site of Pelican Marina
Collapse (now demolished)

Existing Facilities: RMS | DPI
I Volunteer Coastal Patral/
Public Wharf

Public Parkland fronted by
| Failing Sandstone Protection

Pelican Boat Ramp Facility,
Presently being
Reconstructed

[ . 0 100 200 300
“igure 2: Pelican Foreshore
APPRON SCA

telican Foreshore Stabilsation Project Concept Dosigns and Deta bed Design ay l”'o‘*"| i

gures\Figura2_ S Isuli_ant

Priority/Timing

Immediate: 1-4 years

Trigger considerations

Foreshore erosion rate, water level (current foreshore/damage). Refer to Salients PHA and
feasibility analysis

Hazards addressed

Channel dynamics, wave overtopping, inundation, sea level rise

Enterprise Risk Framework
considerations:

Refer Sycle

Stakeholders

Landowners: Crown, Council (ES, AM/CRP), Airport, RMS, Bahtabah LALC, residents,
business

Project control group and/
or contacts

Council, landowners, DPIE - TBC
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Est. cost

$10-$20M, based on Salients/CIE CBA report

Funding Source

TBC: determined by funding model in CBA

LAP Multi-criteria Assessment
(MCA) result?

No - not included in LAP - agreed being dealt with by separate Multi-criteria Analysis and
Cost Benefit Analysis - refer PM/0181

Tested by CBA Y/N -
comments

Yes: separate CBA to other LAP options. Undertaken as specific CBA on Pelican Foreshore
Stabilisation

Planning considerations and
other strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report

Communications and
engagement aspects

Yes: refer to C&E Plan in PM/0181

Monitoring, Evaluation, Review
and Improvement (MERI)
aspect

Ongoing monitoring, evaluation and review, reporting and improvement are key aspects
of this action. There is a high level of community interest and support for this action and
community members have participated in monitoring by means of photographic record/s.
Other monitoring, evaluation and improvement activities informed by actions MMR2-
MMRA4.

Summary: This action was first proposed in the Pelican and Blacksmiths working group and was considered one of the
most pressing issues at the time. As such, early action has been undertaken including an options analysis, hazard analysis
and cost-benefit analysis to understand what can be achieved to remediate the Pelican foreshore and mitigate erosion
issues. It is envisioned that within this 10-year LAP this action will have been approved, funding sourced and begun or
completed construction. Please refer to LAP page on Shape Lake Mac for further information and updates.

Reference Documents:

Refer PM/0181: Salient erosion hazard analysis, options analysis and CBA: https://shape.
lakemac.com.au/adapting-swansea/newsfeed/cost-benefit-analysis-executive-summary

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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On-ground Works Action Description Template - 0G2

Complete Swansea CBD tidal gates pilot and, subject to review, extend to priority drains in Swansea CBD and

other impacted areas

Detailed description/scope,
including implementation actions
(and folder number if available)

. Source funding for pilot project

. Identify suitable locations for installation of tidal gates

. Source a range of tidal gate suppliers

. Tendering and engagement

. Construction

. Monitoring and review
Assess suitability of upscaling pilot project, seek funding to expand to priority
areas

N o U~ wWN =

Refer TRIM folder: PM19/0102 and Shape Lake Mac page
Refer Sycle Project: TBC

Location/Focus

Priority/Timing

Immediate: 1-2

Trigger considerations

Existing — observable high tides/dry weather flooding at key sites in and around
Swansea

Hazards addressed

Tidal inundation and sea level rise

Enterprise Risk Framework
considerations:

Refer Sycle Risk Assessment; ensure operational during king tides; ensure gates open
to allow exit of stormwater during local rainfall events

Stakeholders

Residents, shoppers, businesses, LGNSW, Fisheries, LAP WG,

Project control group and/or
contacts

Council (ES, AM), LAP WG

Est. cost

$50K - $100K Pilot; $200K - $500K dependent on outcomes of Pilot

Funding Source

Grant Funding from Local Government NSW and DPIE as part of the Increasing
Resilience to Climate Change programme, Council

LAKE MACQUARIE CITY COUNCIL




LAP Multi-criteria Assessment
(MCA) result?

Yes - ‘low regrets’ option - agreed being dealt with as immediate action; on-ground
works

Tested by CBA Y/N - comments

No - business case being determined as part of pilot review

Planning considerations and other
strategic linkages

Yes — REF prepared and approvals obtained for installation

Communications and engagement
aspects

Yes: Reporting to community working group and wider community. Refer to videos on
Swansea LAP Shape Lake Mac

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual performance reporting; also part of grant requirement

and the wider local government area

Summary: This action was proposed by the LAP Working Group and viewed as a ‘low regrets’ action to be implemented
immediately to mitigate current tidal inundation issues in Swansea CBD. The project received funding support in 2019 from
LG NSW and Council - it has been undertaken concurrently with the development of this LAP and will be completed within
1year. It is envisioned that the tidal gates pilot project could be scaled-up and expanded to other areas in the LAP area

Reference Documents:

- Awareness video link
- Increasing Resilience to Climate Change Grant Document PM19/0102
- Insert link to Shape Lake Mac page

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.

VOLUME 2 - APPENDICES: LOCALADAPTATION PLAN FOR FUTURE FLOODING AND COASTAL RISKS 2021

PELICAN, BLACKSMITHS, SWANSEA, SWANSEA HEADS AND CAVES BEACH

3



10

On-ground Works Action Description Template - 0G3

Maintain and augment as necessary Channel and lake foreshore protection works

Detailed description/scope,
including implementation
actions (and folder number if
available)

1. Enhance collaboration with landowners and agencies responsible for management of
channel and lake foreshore

2. Monitor and manage training walls and lake foreshore in accordance with CZMP and
upcoming CMP

3. Identify areas of channel erosion and suitability of protection works

4. Install, adjust or maintain existing training walls and foreshore protection works based
on changes in channel dynamics

5. Investigate potential alternatives for raising of existing foreshore protection measures
and/or adjustments of channel training walls

Refer TRIM folder: F2010/02394/02 and F2010/02394/07. Doc No. TBC and Sycle Project: TBC

Location/Focus

Channel and lake foreshore, upstream of breakwaters.
Private and public land.

Priority/Timing

Immediate and ongoing

Trigger considerations

Foreshore erosion rate, water level (current foreshore/damage). Refer to Salients PHA and
feasibility analysis.

Hazards addressed

Flooding, inundation, channel dynamics, East Coast Lows

Enterprise Risk Framework
considerations:

Refer Sycle Risk Assessment; Community safety, environment; economic.

Stakeholders

Community, Crown Lands, Native Title, Residents, Tourism, Fisheries and DPIE

Project control group and/or
contacts

Council (ES, AM), public and private landowners, DPIE - TBC

Est. cost

Est. $0.1- 0.4M PA.

Funding Source

In-part Council operation budget, other landowners/responsible agencies TBA

LAP Multi-criteria Assessment
(MCA) result?

Flagged and assessed in MCA as low regrets option with recommendation to proceed to
LAP. Refer also to related option around Black Neds Bay foreshore

Tested by CBA Y/N -
comments

No - flagged as low regrets option in MCA

LAKE MACQUARIE CITY COUNCIL




Planning considerations and
other strategic linkages

Yes: Coastal Management Framework. Links to CZMP 2015 and current CMP in preparation

Communications and
engagement aspects

Yes: ongoing consultation, engagement and updates. Refer to links to actions in
Engagement/Advocacy and also current CMP and consider C&E Plan in F2010/02394/02

Monitoring, Evaluation, Review
and Improvement (MERI)
aspect

Yes: essential; annual reporting; also consider in context of MME 3

Summary: This action was proposed by the working group and viewed as both maintenance of existing foreshore
protection and training walls, and the investigation into adjustments or raising of training walls and protection works.
The raising of protection works at Blacksmiths, along Ungala Road, was analysed in the economic feasibility study which
identified that the cost of doing these works outweighed the benefit of reduced damages (in 2020). There is room to
extend research to understand alternative measures to provide protection works along the foreshore of the channel

or adjustments to the existing training walls. Studies might include such things as alternate construction methods, the
potential for community led responses/management, and/or coinciding these projects with raising of roads and property.
It is envisioned that this action will include the management of channel protection works during the course of the LAP,
and there will be proactive investigation into alternatives to existing channel foreshore protection measures

Reference Documents:

CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-analysis-
executive-summary, LM CZMP and CMP documentation, inter-agency meetings Council,

Crown and NSW MIDO

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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On-ground Works Action Description Template - 0G4

Raise residential floor levels and fill surrounding property to maintain ground levels above lake, channel

and groundwater

Detailed description/scope,
including implementation
actions (and folder number if
available)

—

. Augment list of high-risk areas or neighbourhoods
potentially impacted first

2. Investigate options for raising properties e.g. raise and fill or stilt construction
methods etc

3. Undertake further research and consultation with relevant stakeholders into long-
term strategy for raising properties in high risk areas. This includes an analysis of
raising properties, roads and assets concurrently and in a co-design process with loca
residents

4. Prepare preliminary concept design and feasibility assessment

5. Undertake research into the effect of ad-hoc property raising in-line with current
Council floor level requirements

6. Undertake further assessment into acceptable community trigger levels for property

raising

Refer TRIM folder: F2010/02394/02 and Sycle Project: TBC

(

Location/Focus

Location areas to be determined. Priority areas < 1.Im AHD. Consider in context of
integrated raise and fill of roads and utilities

Priority/Timing

Medium: 4-10 years to begin preliminary investigations and pilots of high risk areas

Trigger considerations

Currently, assessed as the 10% AEP in the economic assessment

Update trigger level based on new information and further investigation into community
tolerances

Hazards addressed

Lake flooding, tidal inundation, sea level rise, groundwater

Enterprise Risk Framework
considerations:

Yes: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Landowner including residents, Council, businesses, utilities

Project control group and/or
contacts

Council (ES, IP, AM, DAC, Property), LAP working group

Est. cost

CBA estimated cost of raise/fill based on ‘hotspot/case study example’ at Pelican at
$0.4M. The eventual cost estimates to be refined as a result of pilots/research being
conducted under other action/s

Funding Source

Refer distribution analysis/funding aspects in CBA; landowner, Council, research and
other grants, utility providers (where applicable)

LAP Multi-criteria Assessment
(MCA) result?

Yes - assessed as high complexity/cost project that required further investigation in cost
benefit analysis

Tested by CBAY/N -
comments

Yes - One ‘hotspot’ area at Pelican was investigated that included the raising of three
properties by 2070. The results showed that the raising of properties in this area did not
have a positive economic benefit. Results are highly sensitive to changes in water levels
(construction costs and discount rates) as such, regular monitoring and review of new
information is required. Results indicate that damages begin to increase significantly
after 2050/70 which provides a loose timeframe for when a detailed long-term strategy is
required for any high-risk areas. Also need to consider other areas < 1.1m AHD

Planning considerations and
other strategic linkages

Yes - State Planning Legislature, LEP and DCP, consideration of scheduled road or utility
upgrades/raisings, and consideration of the effect of raising and filling on neighbouring
areas

Communications and
engagement aspects

Yes - ongoing collaboration with LAP Working Group and consultation with residents
and other stakeholders and updates in accordance with option GF-1. Essential to work
closely with residents whose properties are in high risk areas. Refer to C&E Plan in
F2010/02394/02

LAKE MACQUARIE CITY COUNCIL




Monitoring, Evaluation, Review
and Improvement (MERI)
aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report

Summary: The community made a clear statement that they do not wish to relocate or move their properties. This

action has the dual focus of 1. Adapting “in-place” to keep or improve the current lifestyle of these areas and; 2. To avoid
maladaptation i.e. only raise properties when and where necessary. Council's role in this action is to facilitate adaptation
opportunities for properties in high risk areas. Many properties will be raised above trigger levels when re-developed

to meet current minimum floor requirements. For properties which are triggered to be raised by rising water levels, or

to ensure that roads and assets are raised concurrently; it is important that high risk areas have a detailed long-term
strategy to address future risks. In the current 10-year LAP, it is envisioned that this action will be tied with actions GF-
5, GF6, PRI-6, PRI-7, AE-2, and AE-3 to ensure that there is a coordinated approach to raising of high-risk properties and
associated infrastructure. It is hoped that a co-design approach with affected residents can be undertaken to ensure
suitability and longevity of the action

Reference Documents:

- Refer C&E Plan in F2010/02394/02

- Community Hazard Assessment Sheets and Salients PHA and Damages assessment
https://shape.lakemac.com.au/adapting-swansea/widgets/210625/documents

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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On-ground Works Action Description Template - 0G5

Raise and improve the design and functionality of roads and drainage in impacted areas as lake, channel and

sea levels rise

Detailed description/scope,
including implementation
actions (and folder number if
available)

1. Identify high risk areas

2. Investigate options for raising roads

3. Undertake further research and consultation with relevant stakeholders into long-term
strategy for raising roads in high risk areas. This includes an analysis of raising properties,
roads and assets concurrently and in a co-design process with local residents

4. Undertake further assessment into acceptable community trigger levels for roads
and drainage

5. Further investigations to include a component on functionality of roads and drainage
in these areas

Refer TRIM folder: F2010/02394/02 and F2010/02394/07. Doc No. TBC and Sycle Project: TBC

Location/Focus

CBA included consideration of hotspot area/s around Pelican. Location of further areas
to be determined. Priority areas < 0.8m AHD with consideration to safety, access and
amenity. Consider in context of integrated raise and fill properties and utilities and
sewerage which has been identified as a key focus of concern by local residents

Priority/Timing

Medium: 4-10 years to begin preliminary investigation into design and feasibility high risk
area. The raising of roads needs detailed design and well-defined scheduling. Further
consultation for details of raising roads needs to be undertaken with consideration of
high-risk areas and concurrent property, roads, and asset raising

Trigger considerations

Currently, assessed in the CBA as raising roads periodically with the highest risk roads
being raised first

The trigger for raising roads will need further discussion with the community and
residents of properties in high risk areas

Hazards addressed

Channel dynamics, wave overtopping, inundation, sea level rise

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, Residents, businesses, Utilities providers, Transport for NSW, Crown, Fisheries

Project control group and/or
contacts

Council (AM-AIl, ES), LAP Working Group, DPIE - TBC

Est. cost

CBA estimated cost of raising roads and drainage as > $35M. However final costs to be
refined as a result of pilots/research being conducted under other action/s

Funding Source

Refer distribution analysis/funding aspects in CBA; landowner/resident/business,
Council, research and other grants, utility providers (where applicable)

LAP Multi-criteria Assessment
(MCA) result?

Yes — assessed as high complexity/cost project that required further investigation in cost
benefit analysis

Tested by CBA Y/N - comments

Yes — CBA tested assumption of 43% of the roads across the LAP area were raised
progressively to the 10% AEP event by 2050 (1.4m AHD). The results showed that there
was not a positive economic benefit of raising 43% of roads in the LAP area by 2050.
The results indicate that a mass road raising in the LAP area would not be economically
feasible, however, there might be benefits by targeting road raising in specific high-risk
areas. The CBA suggested that further investigation is undertaken in targeted areas
which includes an assessment of concurrent raising of road, property and assets —in an
integrated, sequenced approach

Planning considerations and
other strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report; State Planning
Legislature, LEP and DCP, consideration of property or utility upgrades/raisings, and
consideration of the effect of raising and filling on neighbouring areas

Communications and
engagement aspects

Yes: ongoing consultation and updates in accordance with option GF-1, and close
consultation with local landowners (residents, businesses, Crown) whose properties are
in high risk areas Refer to C&E Plan in F2010/02394/02

LAKE MACQUARIE CITY COUNCIL




Monitoring, Evaluation, Review | Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
and Improvement (MERI)

aspect

Summary: The community made a clear statement that they do not wish to relocate or move their properties. As such,
access to properties needs to be maintained and raising roads is likely to be required in high risk areas. Council’s role
in this action is to identify high risk areas that require road raising in the future and to facilitate the development and
implement a detailed long-term strategy for these high-risk areas. In the current 10-year LAP, it is envisioned that this
action will be tied with actions GF-4, GF6, PRI-6, PRI-7, AE-2, and AE-3 to ensure that there is a coordinated approach to

raising of high-risk properties and associated infrastructure. It is hoped that a co-design approach with affected residents
can be undertaken to ensure suitability and longevity of the action

Reference Documents: - Refer F2010/02394/02

- Community Hazard Assessment Sheets and Salients PHA and Damages assessment
https://shape.lakemac.com.au/adapting-swansea/widgets/210625/documents

- CBA:_https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary
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On-ground Works Action Description Template - 0G6

Raise and fill CBD to ensure access and functionality and ensure social and economic sustainability

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Investigate options for raising CBD

2. Undertake further research and consultation with relevant stakeholders into long-
term strategy for raising CBD. This includes an analysis of raising properties, roads
and assets concurrently and in a co-design process with local residents

3. Undertake research into the effect of ad-hoc property raising (and/or other CBD
raising methods) in-line with current Council floor level requirements

4. Undertake further assessment into acceptable community trigger levels for raising
of CBD area

5. Undertake further analysis into the economic benefits of revitalising the Swansea
CBD

Refer TRIM folder F2010/02394/02 and F2010/02394/07. Doc No. TBC and Shape Lake
Mac page. Refer Sycle Project: TBC

Location/Focus

Refer CBA, options description/s The community identified a revitalised Swansea
business centre - and long-term viability of commercial and social assets as a key
priority.

Priority/Timing

Med-Long term: 4-10 years to begin preliminary investigation into potential concepts
and further feasibility

Trigger considerations

- Currently, assessed in the CBA as when the 1% AEP is above the floor level of a
property. Essential to also consider higher frequency ‘dry weather’ flooding ie: tidal
inundation impacts

- The trigger for raising floors, roads, utilities (integrated sequencing) will need
further discussion with the community and business owners

Hazards addressed

Catchment flooding, tidal inundation, storm surge, East Coast Lows, SLR

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Landowners: Council, Residents, businesses, Utilities providers, Transport for NSW,
Crown, Fisheries

Project control group and/or
contacts

Council (ES, IP, Property, AM), Business chamber, Dantia
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Est. cost

CBA report estimated raising of CBD at around $0.4M based on option (scope/
assumptions) tested where only 10 properties were triggered for raising. Final
cost estimates will be refined/update estimates as a result of research and pilots
outlined in other LAP action/s

Funding Source

Funding of this action requires further investigation as outlined in management
action GF3 and other actions related to piloting, research and innovation. The NSW
Coastal Management Framework provides further direction around funding models
for coastal management works/activities

LAP Multi-criteria Assessment
(MCA) result?

No - not included in LAP - agreed being dealt with by separate Multi-criteria Analysis
and Cost Benefit Analysis - refer PM/0181

Tested by CBA Y/N - comments

Yes — The CBA indicated that 10 properties would be triggered for raising by 2070.
The results showed that there was not an economic net benefit to raising these
properties. However, these results do not include potential increases in economic
benefits due to the revitalising of the Swansea CBD and there is sufficient reason to
investigate potential options which might meet both economic and social benefits
of raising the CBD. Importantly, the CBA indicates that damages to properties in the
CBD increase significantly after 2050; approximately doubling every year. This could
be used as an indicative timeframe for when major adaptation actions need to begin
implementation

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework

Refer CBA and Hazard Report - (Adapting Swansea Shape Lake Mac site)
State Planning Legislation, LEP and DCP, consideration of property or utility
upgrades/raisings, and consideration of the effect of raising and filling on
neighbouring areas

Communications and engagement
aspects

Yes - ongoing consultation and updates with business and residents in accordance
with option GF-1, particularly close consultation with local businesses whose
properties are in high risk areas. Liaison with TFNSW.

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report

Summary: The community wish to maintain the function of the Swansea CBD as it was noted as the main economic drive
in the area. Furthermore, there was several indications that the CBD could be improved to allow an increased economy
and attract investment in the area. As such, access to the CBD needs to be maintained and protection from rising sea
levels is likely required. The community did not wish to relocate the Swansea CBD and considered the most appropriate
option would be for a structured raising of the CBD. Council’s role in this action is to investigate opportunities for raising
and possibly revitalising the Swansea CBD. Council will need to consult business, and the community to facilitate the
development of and implement a detailed long-term strategy for the CBD. In the current 10-year LAP, it is envisioned that
this action will be tied with actions GF-4, GF5, PRI-6, PRI-7, AE-2, and AE-3 to ensure that there is a coordinated approach to
raising of high-risk properties, the CBD, and associated infrastructure

Reference Documents:

- Refer F2010/02394/02

- Community Hazard Assessment Sheets and Salients PHA and Damages assessment
https://shape.lakemac.com.au/adapting-swansea/widgets/210625/documents

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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On-ground Works Action Description Template - 0G7

Actively manage beach and dune integrity. Implement stabilisation works in accordance with LM CZMP (2015),

CMP (currently being prepared) and monitoring

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Continue CoastWatch and other coastal hazard monitoring and reporting program
to evaluate and report on dune erosion/accretion process

2. Regular meetings and formalised annual review by LM Coastal Management
Committee to ensure Council and community have been actively managing and
stabilising dune systems, and opportunities for collaboration on future works.

3. Continue to monitor and actively respond to effects of large storm events and
risk to assets in a proactive and timely way based on emergency sub-plans and
established triggers

4. Source opportunities to expand existing management options such as further
research on: erosion and/or wave overtopping modelling, risk assessments, trigger
levels, and new technologies for dune management or stabilisation

Refer TRIM folder: F2010/02394/02 and Shape Lake Mac page

Refer Sycle Project: TBC

Location/Focus

Lake Macquarie Coastline, potential high risk areas identified in CZMP and current
CMP (including coastal emergency sub-plan)

Priority/Timing

Ongoing management - In 4 years design/source opportunities to expand
management options and implement novel (new or emerging) options within 10-years
or if required beforehand based on coastal protection advice and measures including
new and emerging technologies as they become available (e.g. the recent use of rock-
fillet bag technology in the channel and/or elsewhere on the coast)

Trigger considerations

Action is ongoing. Trigger levels for emergency response considered in CMP
Emergency Management Subplan. Direction is required to understand potential
trigger levels for expanded beach and dune management/stabilisation

Hazards addressed

Coastal Hazards, and East Coast Lows

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Coastal residents, tourists, Council, Crown, Surf Lifesaving, Community groups

Project control group and/or
contacts

Council (ES, CP, AM, Leisure), LAP working group and other community group
representatives, Crown/MIDO

Est. cost

$0.2M - $0.5M PA TBC

Funding Source

Council annual budget, Council grants, research grants, and support of NGOs

LAP Multi-criteria Assessment
(MCA) result?

Discussed briefly in MCA, considered part of BaU/Low Regrets options and CMP

Tested by CBA Y/N - comments

No — refer to CZMP 2015 and current CMP activities

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. State Planning Legislation, LEP and DCP, CZMP
(2015), and upcoming CMP

Communications and engagement
aspects

Yes - ongoing consultation and updates in accordance with option GF-1. Liaison with
Coastal Committee to ensure targeted community engagement: refer to C&E Plan in
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report.

Summary: This action received strong community support at workshop held at Swansea Belmont SLSC in April 2019. Subsequent
changes in beach and dune morphology have reinforced the need for more active management of coastal beach and dune
systems. The action has a dual purpose of expanding existing management, stabilisation and monitoring of beaches and dunes
and investigating additional avenues to ensure public safety, amenity and environmental integrity. Strong links to current
studies being conducted as part of CMP

Reference Documents:

INSERT: - Reference Pelican Blacksmiths Precinct Concepts
- LM CZMP 2015
- Link to current LM CMP Shape Lake Mac page
https://shape.lakemac.com.au/coastal

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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Planning and development control Action Description Template - PDC1

Ensure new approved buildings are constructed with floor levels above projected flood levels and/or in

accordance with relevant Council policy and planning framework

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Ensure all DA's reviewed in accordance with the LM Flooding and Tidal Inundation
Policy, LEP and DCP under guidance of the LM SLR DA assessment task group

2. Monitor the rate of new construction for homes with current floor levels below
current 1% AEP and report in SoE report or LM ESSAP report

3. Continue to monitor, review, and manage the risks associated with climate
change and review flood planning benchmarks if and when the NSW Government
recommends a new level under its planning and/or in the light of new scientific
evidence (refer MMR3)

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

All LAP areas: desktop/planning analysis

Priority/Timing

Immediate: 1-3 years and ongoing

Trigger considerations

Foreshore erosion rate, water level (current foreshore/damage). Refer to Salients PHA
and feasibility analysis and ongoing review of lake and ocean water levels

Hazards addressed

Catchment/lake flooding, tidal inundation, channel dynamics, groundwater, storm
surge, east coast lows, open coast hazards

Enterprise Risk Framework (ERF)
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Landowners: Local residents, businesses, building and development industry, Council

Project control group and/or
contacts

Council (IP, DAC, ES, Property), LAP Working Group and/or development
representatives

Est. cost

<$50K

Funding Source

Council

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

No

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report (available on
Adapting Swansea Shape Lake Mac site), LEP, DCP and potential Precinct Area Plan
under DCP

Communications and engagement
aspects

Essential: Residents, building and development sector. Refer to Comms and
Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: This action was considered and described briefly in the MCA

Reference Documents:

- Coastal Management Framework
- LM Waterway Flooding and Tidal Inundation Policy
- LM LEP and DCP

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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Planning and development control Action Description Template - PDC2

Review and update Council planning and building regulations to adapt to current and future flooding and sea

level rise risk

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Review LM Development Control Plan (DCP) and associated guidelines to ensure
appropriate flood planning levels and conditions for LAP areas

2. Investigate feasibility of Precinct Area Plan for vulnerable areas in LAP suburbs

3. Pending feasibility, draft and exhibit Precinct Area Plan in collaboration with
community and industry stakeholders

4. Seek formal approval and implement Precinct Area Plan in collaboration with
Council, community and industry stakeholders

Refer: F2010/02394/02 and F2010/02394/07

Location/Focus

All LAP areas: desktop/planning analysis along with community and industry
engagement

Priority/Timing

Immediate: 1-4 years and ongoing

Trigger considerations

Immediate and as triggered by MMR-1 and changes in NSW DPIE policy or in light of
new scientific evidence or Council Policy

Hazards addressed

Catchment flooding, tidal inundation, channel dynamics, groundwater, storm surge,
east coast lows, open coast hazards

Enterprise Risk Framework (ERF)
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment - particularly
community and industry engagement and customer service

Stakeholders

Council, residents, businesses, building and development industry, Department of
Planning

Project control group and/or
contacts

Council (IP, DAC, ES, Property), LAP Working Group and/or industry representatives

Est. cost

<$50K

Funding Source

Council

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

No

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report, LEP, DCP and
potential Precinct Area Plan under DCP

Communications and engagement
aspects

Essential: Residents, Building and development sector. Refer to Comms and
Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR1 and MMR3; incl. in LM ESSAP and LM
SOE report. Include MERI aspects as part of regular review and update of Council’s
strategic (land use) planning documents

Summary: This action was considered and described briefly in the MCA and recommended to proceed directly to the LAP.
Council and community experience with the Marks Point and Belmont South LAP in 2015/16 suggested reviewing development
planning instruments applying in the LAP area is necessary to support future adaptation/resilience and to provide residents
and the building/development sector with confidence in responsible future development potential of the area

Reference Documents:

- Coastal Management Framework
- LM Waterway Flooding and Tidal Inundation Policy
- LM LEP and DCP

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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Planning and development control Action Description Template - PDC3

Identify and seek approval for use of suitable land for future inundation and/or adaptation pilots

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Pending outcomes MMR-1, MMR-3, MMR4, PRI-1 and PRI-3.
2. Consider and address provisions of State and Local planning provisions in land
use planning medium-long term

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

TBC - subject to further investigation

Priority/Timing

Medium/5 to 10 years, ongoing

Trigger considerations

Foreshore erosion rate, water level (current foreshore/damage). Refer to Salients PHA
and feasibility analysis. Permanent and/or temporary inundation

Hazards addressed

Catchment flooding, tidal inundation, channel dynamics, groundwater, storm surge,
east coast lows, open coast hazards

Enterprise Risk Framework (ERF)
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Landowners including Council, local residents, businesses, building and development
industry, Crown, others, Universities, Utilities

Project control group and/or
contacts

Council (IP, DAC, ES, Property), LAP Working Group

Est. cost

TBC - pending outcomes of business case on specific proposals

Funding Source

Council and/or other relevant landowner, potential for grant funding

LAP Multi-criteria Assessment
(MCA) result?

Briefly discussed in MCA and identified as potential adaptation option Not
recommended to proceed to CBA for detailed analysis

Tested by CBA Y/N - comments

Limited discussion in the CBA in the context of the need for further research and
piloting of a variety of adaptation options. Further feasibility analysis essential
before proceeding

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report, LM LEP, LM DCP
and potential Precinct Area Plan under LM DCP as outlined in PDC2 above

Communications and engagement
aspects

Essential: Residents, building and development sector, Government and non-
government organisations. Refer to Comms and Engagement Plan

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in LM ESSAP and LM SOE report
Include MERI aspects as part of regular review and update of Council’s strategic (land
use) planning documents

Summary: This action was considered and described briefly in the MCA. Council and community experience with the Marks
Point and Belmont South LAP in 2015/16 suggests the need for further research and piloting of a variety of adaptation
options. Further feasibility analysis essential before proceeding

Reference Documents:

- Coastal Management Framework
- LM Waterway Flooding and Tidal Inundation Policy
- LM LEP and DCP

# please refer to final page of this Appendix for a glossary and list of abbreviations used in action templates.
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Planning and development control Action Description Template - PDC4

Council’s land use planning and development controls in collaboration with industry and community as new
scientific information comes to hand

Detailed description/scope,
including implementation actions
(and folder number if available)

Related to actions PDC1 and MMR1 and as directed by the LM Flooding and Tidal
Inundation Policy:

1. Continue to monitor, review, and manage the risks associated with climate
change and review flood planning benchmarks if and when the NSW Government
recommends a new level under its planning and/or in the light of new scientific
evidence

2. Review and maintain Council’s strategic and development planning instruments
(including LM LEP and LM DCP) to ensure appropriate flood planning levels for LAP
areas

F2010/02394/02 and F2010/02394/07

Location/Focus

All LAP areas: desktop/planning analysis

Priority/Timing

Immediate: 1-4 years and ongoing

Trigger considerations

Foreshore erosion rate, water level (current foreshore/damage). Refer to Salients PHA
and feasibility analysis. Permanent and/or temporary inundation

Hazards addressed

Catchment flooding, tidal inundation, channel dynamics, groundwater, storm surge,
east coast lows, open coast hazards

Enterprise Risk Framework (ERF)
considerations:

Essential: consider all aspects of LM ERF in Sycle project risk assessment

Stakeholders

Landowners: Local residents, businesses, building and development industry

Project control group and/or
contacts

Council (ES, IP, DAC, Property), LAP Working Group

Est. cost

<$50K

Funding Source

Council

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA for detailed analysis though considered as part of enhanced base case

Tested by CBA Y/N - comments

Limited discussion in the CBA in the context of the need for ongoing monitoring of
water levels and new scientific advise received

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - LEP, DCP and
potential Precinct Area Plan under DCP. Reference also to the LM Flooding and Tidal
Inundation Policy

Communications and engagement
aspects

Essential: Residents, building and development sector. Refer to Comms and
Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents - and the LM Flooding and Tidal Inundation Policy

Summary: This action was considered and described briefly in the MCA and CBA. The LM Flooding and Tidal Inundation
Policy reinforces the need for Council to maintain a watching brief on new scientific information (international, national
and state) regarding sea level rise. The IPCC ARG is scheduled for release in 2021/22, with the findings being considered in
any future review of Council’s planning documentation. Residents and industry have a reasonable expectation that clear
direction and guidance will be provided to inform development decisions

Reference Documents:

- Coastal Management Framework
-LM Waterway Flooding and Tidal Inundation Policy,
-LM LEP and DCP and the LM Flooding and Tidal Inundation Policy
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Planning and development control Action Description Template - PDC5

Implement (current) LM Coastal Zone Management Plan (CZMP 2015) actions relevant to LAP and subsequent

Coastal Management Program (CMP in preparation) actions relevant to LAP - ensure consistency and
updates as required

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Continue to implement existing LM CZMP actions related to coastal hazards and
local adaptation planning until the LM CMP (currently in preparation) is approved

2. Ensure provisions of the new LM CMP (once approved) are adequately reflected in
LAP actions

3. Continue to implement, monitor, report on and review as necessary the CMP
actions being addressed as part of the LAP. Update both documents (CMP and
LAP) in accordance with review provisions)

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

All LAP areas: desktop/planning analysis

Priority/Timing

ongoing implementation of CZMP (2015). Updated CMP within 4-years and ongoing
implementation of CMP

Trigger considerations

Completion and approval of LM CMP and/or changes to CMP actions relating to the
LAP

Hazards addressed

All coastal hazards as reflected in the LM CMP and the LAP

Enterprise Risk Framework (ERF)
considerations:

Essential: consider all aspects of Council’s ERF in Sycle project risk assessment

Stakeholders

Council, NSW Government and non-government organisations, residents, businesses,
building and development industry

Project control group and/or
contacts

Council (ES, various), LM Coastal Zone Management Committee

Est. cost

TBC as reflected in LM CZMP and CMP

Funding Source

Council, NSW Government, Grants

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Consistent with provisions
of Marks Point and Belmont South LAP. Not required to proceed to CBA

Tested by CBA Y/N - comments

No

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Current LM CZMP and future LM CMP

Communications and engagement
aspects

Essential: All LAP, LM CZMP and CMP stakeholders. Refer to Comms and Engagement
Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in LM ESSAP and LM SOE report
As part of regular review and update of LM CZMP and CMP

Summary: This action was considered and described briefly in the MCA. Council and community experience with the
Marks Point and Belmont South LAP in 2015/16 suggested that strong linkages/ integration between LAPs and the CZMP is

essential.

Reference Documents:

- Coastal Management Framework, including current LM CZMP and future
LM CMP (in preparation)
Refer CMP Shape Lake Mac page https://shape.lakemac.com.au/coastal
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Maintenance, monitoring and reporting action description template - MMR1

Monitor and review new scientific evidence and data/information on flooding, sea level rise risk and other
coastal hazards in order to review/revise Local Adaptation Plan as necessary

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Continue to monitor coastal areas in accordance with CZMP (2015), and the
upcoming CMP

2. Council to ensure sufficient resourcing for the review, monitoring, and assessment
of risk from flooding, sea level rise and other coastal hazards.

3. Council to review LAP following the release of international reports/strategies, e.g.
IPCC reports, international frameworks etc., to ensure consistency, relevancy, and
best practice

4. Council to invest in research and innovation to understand risks from flooding,
sea level rise, and other coastal hazards, particularly considering the current and
expected rapid increase in the rate of scientific understanding

F2010/02394/02 and F2010/02394/07

Location/Focus

ALl LAP areas: desktop/planning analysis

Priority/Timing

Ongoing

Trigger considerations

MMR framework for all coastal hazards identified by Council and community working
group. Reference also to CZMP and CMP MMR, including open coast, channel, lake
and groundwater

Hazards addressed

All: catchment flooding, tidal inundation, channel dynamics, groundwater, storm
surge, east coast lows, open coast hazards

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, government and non-government organisations, local residents, businesses,
building and development industry

Project control group and/or contacts

Council (ES, AM, DAC, Property), LAP Working Group

Est. cost

$0.1M - $0.2M

Funding Source

Council, NSW Government, University and/or Grants TBC

LAP Multi-criteria Assessment
(MCA) result?

Flagged in MCA as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

Identified and recommended in CBA as an essential action in future adaptation
response.

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation)

Communications and engagement
aspects

Essential: Residents, building and development sector, industry, tourism, government
and non-government organisations. Refer to Comms and Engagement Plan
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: This action was considered and described briefly in the MCA and was identified as a key recommendation in the CBA
undertaken as part of the LAP’s preparation. Specific examples include:
- Lake water level monitoring (currently being undertaken NSW Government) with an assessment report being prepared by

Manly Hydraulics Laboratory

- Open coast monitoring — beach and dune condition
- regular monitoring of land formation using aerial LiDAR data

Reference Documents:

- Coastal Management Framework

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

- LM CZMP

- LM CMP
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Maintenance, monitoring and reporting action description template - MMR2

Undertake a detailed survey of Swansea Channel morphology and asset condition every 5 years (2025/26
and 2030/31) to monitor channel dynamics and the impact of channel management practices including

dredging

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Scoping of survey in partnership with key stakeholders including NSW DPIE, Crown
Lands, TFNSW (MIDO)

2. Undertake survey, analyse and summarise results

3. Review related plans and strategies including channel dredging strategy and asset
management plans

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

All LAP areas: desktop/planning analysis

Priority/Timing

Every 5 years detailed survey with continued monitoring between surveys

Trigger considerations

MMR framework for all coastal hazards identified by Council and community working
group. Reference also to CZMP and CMP MMR, including open coast, channel, lake
and groundwater

Hazards addressed

All: catchment flooding, tidal inundation, channel dynamics, groundwater, storm
surge, east coast lows, open coast hazards

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, government and non-government organisations, local residents, businesses,
building and development industry

Project control group and/or
contacts

Council (ES, AM, DAC, Property)

Est. cost

TBC

Funding Source

Council

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

Identified and recommended in CBA as an essential action in future adaptation
response

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation)

Communications and engagement
aspects

Essential: Residents, building and development sector, industry, tourism, government
and non-government organisations. Refer to Comms and Engagement Plan
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: This action was considered and described briefly in the MCA and was identified as a key recommendation in
the CBA preparation. Monitoring of the entrance channel is also an action in the current LM CZMP and has been flagged as
a priority in the scoping study prepared for the LM CMP currently being prepared.

Reference Documents:

- Coastal Management Framework

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

- LM CZMP

- LM CMP
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Maintenance, monitoring and reporting action description template - MMR3:

Adjust programmed monitoring and maintenance of Council roads, stormwater infrastructure, channel

revetments and other assets to ensure asset condition is maintained and consistent with agreed adaptation
triggers

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Audit existing maintenance and monitoring plans for roads, drainage, channel
revetments and other assets against LAP hazards

2. In collaboration with Council City Works and City Planning teams, adjust
existing maintenance and monitoring plans to ensure high risk areas/assets are
maintained/monitored at optimum schedules based on data and established
trigger levels (PRI-7)

3. In collaboration with Council’s City Works and City Planning teams, and the
Community, assess condition of assets, and investigate potential triggers for
action in-line with actions 0G-3 to 0G-6

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Various - directed by asset location and hazard exposure

Priority/Timing

1-4 years

Trigger considerations

MMR framework for all coastal hazards identified by Council and community working
group. Reference also to CZMP and CMP MMR, including open coast, channel, lake
and groundwater

Hazards addressed

All: catchment flooding, tidal inundation, channel dynamics, groundwater, storm
surge, east coast lows, open coast hazards

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, government and non-government organisations, local residents, businesses,
building and development industry

Project control group and/or
contacts

Council (ES, AM, Property, various)

Est. cost

TBC

Funding Source

Council

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

Identified and recommended in CBA as an essential action in future adaptation
response

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation)

Communications and engagement
aspects

Essential: Residents, building and development sector, industry, tourism, government
and non-government organisations. Refer to Comms and Engagement Plan
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: This action was considered in the MCA and was described briefly in the CBA undertaken as part of the LAP's
preparation. Council’s current monitoring and maintenance program is based on recommendations of previous flood
and coastal management studies and plans. Requires regular review and updating in light of new scientific information.
Feedback during LAP preparation and exhibition flagged that ongoing monitoring of drainage (condition/function) is
required to inform timely maintenance.

Reference Documents:

- Coastal Management Framework

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

- LM CZMP

- LM CMP
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Maintenance, monitoring and reporting action description template - MMR4:

Targeted monitoring and reporting of hazards and regular comparison to existing triggers for action e.g.
monitoring and reporting of water levels in ocean, lake and channel; inundation frequency, extent and

duration

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Review existing monitoring programs and plans related to flooding and inundation
e.g. water levels, groundwater levels, recession, erosion

2. Identify data gaps and install or commission relevant monitoring required to
correct data gap

3. Council to regularly assess and report on flooding and other coastal hazard
monitoring data particularly during large events with high risk from hazards

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Various — directed by asset location and hazard exposure

Priority/Timing

Ongoing monitoring of existing and future programs/plans; within 4 years identify
and correct data gaps

Trigger considerations

MMR framework for all coastal hazards identified by Council and community working
group. Reference also to CZMP and CMP MMR, including open coast, channel, lake
and groundwater

Hazards addressed

All: catchment flooding, tidal inundation, channel dynamics, groundwater, storm
surge, east coast lows, open coast hazards

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, government and non-government organisations, local residents, businesses,
building and development industry

Project control group and/or
contacts

Council (ES, various TBC), NSW Government/DPIE

Est. cost

$0.1M-50.2M

Funding Source

Council

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

Identified and recommended in CBA as an essential action in future adaptation
response

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report — also LM CZMP
(2015) and LM CMP (in preparation)

Communications and engagement
aspects

Essential: Residents, building and development sector, industry, tourism, government
and non-government organisations. Refer to Comms and Engagement Plan
2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: This action was considered in the MCA and was described briefly in the CBA undertaken as part of the LAP’s
preparation. Council’s current monitoring and maintenance program is based on recommendations of previous flood and
coastal management studies and plans. Requires regular review and updating in light of new scientific information

Reference Documents:

- Coastal Management Framework

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

- LM CZMP

- LM CMP
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Piloting, research and innovation action description template - PRI1:

Regularly review research outcomes, case studies and actions arising from adaptation programs in other
locations to consider and incorporate where possible those feasible for application in our local setting.

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Council to ensure sufficient resourcing for the review, monitoring, and assess
adaptation, mitigation, and/or resilience programming; primarily in Australia but
with scope to include international development within these areas

2. New innovative programs and technology should be assessed and potentially
piloted as necessary

3. Council to invest in its own research and innovation to ensure continue progress
in the area of adaptation, mitigation, and/or resilience

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Various — directed by asset location, characteristics and hazard exposure

Priority/Timing

Ongoing management/investment in resources for research and innovation

Trigger considerations

MMR framework for all coastal hazards identified by Council and community working
group. Reference also to CZMP and CMP MMR, including open coast, channel, lake
and groundwater. Informed by IPCC AR cycle, CSIRO, Commonwealth and State
Government reporting along with scientific literature.

Hazards addressed

All: catchment flooding, tidal inundation, channel dynamics, groundwater, storm
surge, east coast lows, open coast hazards

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, government and non-government organisations, local residents, businesses,
various

Project control group and/or
contacts

Council (ES, various TBC), NSW Government/DPIE, others TBC

Est. cost

$0.1-$0.2M pa

Funding Source

Council, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Flagged in LAP as low regret option to be included in LAP. Not required to proceed to
CBA

Tested by CBA Y/N - comments

Identified and recommended in CBA as an essential action in future adaptation
response

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report — also LM CZMP
(2015) and LM CMP (in preparation).

Communications and engagement
aspects

Essential: Residents, building and development sector, industry, tourism, government
and non-government organisations. In line with GF1. Refer to Comms and
Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: This action was considered in the MCA and was described briefly in the CBA undertaken as part of the LAP’s
preparation. Council and the volunteer Working Group are committed to learning from research and piloting of real-world
solutions in other locations within NSW, Australia and the world. Where viable/feasible/acceptable, lessons learnt from other
locations will be tested/piloted in Lake Macquarie

Reference Documents:

- Coastal Management Framework

- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-
analysis-executive-summary

- LM CZMP

- LM CMP

LAKE MACQUARIE CITY COUNCIL




Piloting, research and innovation action description template - PRI2:

Further investigate the feasibility of options to protect wetland assets in the LAP area by such means

as: raising wetlands in-situ, allowing wetlands to move landward and offsetting wetlands elsewhere in

response to projected sea level rise.

Detailed description/scope, including
implementation actions (and folder number
if available)

1. Engage with Universities and and other researchers to understand
potential joint research and project opportunities

2. Council (possibly in coordination with Universities) to undertake a
literature and case study review to understand existing projects in this
area locally, nationally, and internationally

3. Council to assess options for potential pilot study to examine wetlands
e.g. for raising wetlands or allowing wetlands to retreat

4. New innovative programs and technology should be assessed and
potentially piloted as necessary e.g. investigate opportunities to support
blue carbon initiatives

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Various - directed by wetland location,
characteristics and hazard exposure.
Suitable wetland areas within the City.
This might include wetlands on Coon
Island or Black Ned's Bay, however, a
more suitable pilot study might be found
in another area of the Local Government
Area

Priority/Timing

Initial scoping type studies within the first 4 years of the plan. Potential for a
pilot study within the 10-year action plan. Ongoing investment in resources
for continuing research and innovation

Trigger considerations

No trigger level is currently understood for this action. Further research

is required to understand how wetlands adapt to rising sea levels, and a
trigger level for raising, retreating or relocating wetlands might be achieved
from this research

Hazards addressed

All: catchment flooding, tidal inundation, channel dynamics, groundwater,
storm surge, east coast lows, open coast hazards

Enterprise Risk Framework considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, government and non-government organisations, local residents,
research organisations including universities

Project control group and/or contacts

Council (ES, various TBC), NSW Government/DPIE, others TBC

Est. cost

S0.M - $0.5M

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment (MCA) result?

Assessed as requiring further assessment and sent to the CBA for feasibility
assessment

Tested by CBA Y/N - comments

Qualitatively analysed in CBA with a recommendation for pilot studies to
assist with understanding economic feasibility

Planning considerations and other strategic
linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also
LM CZMP (2015) and LM CMP (in preparation)

Communications and engagement aspects

Essential: Residents, industry, tourism, government and non-government
organisations. Refer to Comms and Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use)
planning documents

Summary: The objective of this action is to increase our understanding of wetlands reaction to sea level rise. Ultimately,
this action will provide the background information used to support decisions on when, how, and where we can adapt our
wetlands to the impacts of climate change and sea level rise

Reference Documents:

- Coastal Management Framework - CBA:_https://shape.lakemac.com.au/
adapting-swansea/news feed/cost-benefit-analysis-executive-summary -
LM CZMP - LM CMP
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Piloting, research and innovation action description template - PRI3:

Further investigate the usage and values of the diverse recreational land assets that are subject to flooding

and sea level rise. Ensure that future management of recreational land in the area considers LAP hazards

and adaptation options.

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Council to undertake land use surveys and studies of recreational areas including
community values and utilisation of recreational land use types

2. Council to investigate options for innovative solutions such as artificial turf
recreational facilities (mitigating issues such as saltwater intrusion and impacts
on grass vegetation)

3. Council to undertake research into the valuation of land, and assets (both natural
and artificial) on recreational areas to better understand potential costs of loss or
adaptation in these areas.

4. Council to manage recreational areas based on risk, usage, land use, values, cost,
and capacity to adapt

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Various - directed by recreational land location, characteristics and hazard exposure
of recreational lands within the LAP area.

Priority/Timing

Initial research and development of scoping type studies within the first year of the
plan. Potential for a pilot study within 4 years of the action plan. Ongoing investment
in resources for continuing research and innovation

Trigger considerations

No trigger level is currently understood for this action. However, continued research
might assist in developing a trigger for future actions associated with recreational
facilities

Hazards addressed

Tidal inundation, channel dynamics, catchment flooding, East Coast lows, and
groundwater

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, government and non-government organisations, local residents, community
recreation groups, research organisations including universities

Project control group and/or contacts

Council (ES, AM, various TBC), NSW Government/TBC

Est. cost

$0.1-$0.2M

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Not specifically addressed in MCA conducted as part of LAP, however, identified as
an outcome/recommendation of the CBA

Tested by CBA Y/N - comments

Identified and recommended in CBA as an essential action in future adaptation
response. Raising recreational facilities was assessed by an economic feasibility study
and the results showed that there was not a positive cost-benefit. However, the analysis
was based on limited data, and much of the data was sourced from out of area i.e.
recreational facilities in Sydney for land use costing. As such, the recommendation

from the economic feasibility study was to undertake site specific studies to determine
feasibility and potentially a variety of options for adaptation of these facilities

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP

Communications and engagement
aspects

Essential: Residents, industry, tourism, community recreation groups, government
and non-government organisations. Refer to Comms and Engagement Plan
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part of
regular review and update of Council’s strategic (land use) planning documents

Summary: The MCA and CBA undertaken to support the LAP found significant gaps in information available on the

values and usage patterns of Council’s diverse portfolio of recreational assets (natural areas, open space, sports fields,
playgrounds etc). The objective of this action is to increase our understanding of the use, value and ongoing management
of recreational land both currently and in response to projected sea level rise and coastal hazards. Ultimately, this action
will provide the background information used to support decisions on when, how, and where we can adapt our recreation
areas in response to projected the impacts of climate change including sea level rise

Reference Documents:

- Coastal Management Framework - CBA: https://shape.lakemac.com.au/adapting-
swansea/news_feed/cost-benefit-analysis-executive-summary - LM CZMP - LM CMP

LAKE MACQUARIE CITY COUNCIL




Piloting, research and innovation action description template - PRI4:

Council consider the outcomes of the options assessment (MCA and CBA) undertaken on Swansea Holiday

Park in its current and future strategic planning for management of holiday park assets in the LAP area.

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Council to review results of CBA for Swansea Holiday Park and its implications on
strategic planning

2. Council to review and update strategic plan for Swansea holiday Park with
consideration of economic benefit from tourism and reference to new information
from LAP actions PRI-2 (wetland retreat) and PRI-6 (adaptive design and
construction research)

3. Implement actions from updated strategic planning for Swansea Holiday Park

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Swansea Holiday Park and potential retreat/relocation areas

Priority/Timing

Immediate: Review of MCA/CBA implications and updating of strategic plan within
first 4 years action plan

Trigger considerations

No trigger level is currently understood for this action. However, further assessment
and strategic planning in the first 4 years will assist with determining remaining
asset life, risks and preferred triggers for adaptation

Hazards addressed

Tidal inundation, channel dynamics, catchment flooding, East Coast lows, and
groundwater

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, government and non-government organisations, local residents, community
recreation groups, research organisations including universities

Project control group and/or
contacts

Council, community, part-time/full-time residence of Swansea Holiday Park

Est. cost

$0.1-$0.5M

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

MCA consider this as a high risk/high cost option and required additional
investigation in CBA

Tested by CBA Y/N - comments

Both “raise and fill” and “relocate” Swansea Holiday Park were assessed as potential
options in the CBA and the results showed that there was not a positive cost-

benefit at the current point in time. However, the analysis was based on limited data
currently available and the future management of holiday parks will need to consider
changes in asset condition and hazard exposure

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP

Communications and engagement
aspects

Essential: Residents, industry, tourism, community recreation groups, government
and non-government organisations. Refer to Comms and Engagement Plan
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning
documents

Summary: The MCA and CBA undertaken to support the LAP included assessment of future options to manage Swansea Holiday
Park. Whilst the results showed that there was not a positive cost-benefit at the current point in time the analysis was based

on limited data currently available. Council's Property Department responsible for operation and strategic planning for Council
managed assets including Holiday Parks and the future management of holiday parks will need to consider changes in asset
condition, hazard exposure and user safety and amenity. Ultimately, this action will support decisions on when, how, and where
we can adapt our Holiday Park assets in response to projected impacts of climate change including sea level rise

Reference Documents:

- Coastal Management Framework
- CBA: https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-

analysis-executive-summary
- LM CZMP - LM CMP
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Piloting, research and innovation action description template - PRI5:

Further investigate adaptation options for Black Ned’s Bay foreshore at the vulnerable residential area
between the Black Ned'’s Bay and the Pacific Highway

Detailed description/
scope, including
implementation actions
(and folder number if
available)

1. Investigate options and costs for scaling up Swansea Tidal Gates Pilot in open channel at
Black Ned’s Bay

2. Engage with residents of this area (between Black Ned’s Bay and Bowman Street/Pacific
Highway) to actively investigate and assess current and future coastal hazard risk to their
properties and their capacity to prepare and respond

3. Collaborate with the residents of this area (between Black Ned's Bay and Bowman Street/
Pacific Highway) to identify and further investigate flood preparedness and adaptation
options including innovative methods for foreshore protection, mitigation methods,
emergency preparedness actions, and options for raise and filling in a well organised manner

4. Develop an enhanced understanding of the business case for the full range of adaptation
options available in the area including consideration of distribution analysis and funding options

Refer F2010/02394/02 and F2010/02394/07

Location/Focus

Residential area between Black Ned's Bay and Bowman Street/Pacific Highway

Priority/Timing

Resident engagement and collaboration to help scope the action within 4 years of LAP
Swansea tidal gate scale-up to be assessed within 4 years of LAP

Potential implementation of targeted investigations/pilots for the area within the 10-year
action plan. Ongoing monitoring, review and adaptation

Trigger considerations

Given the diversity of land and floor levels in this location, a definitive/universal trigger has
not yet been identified for this action. However, it is expected this action will assist Council and
the community to identify potential triggers for emergency preparedness/response, and/or for
larger scale works such as foreshore protection works, raising floor levels, filling public/private
land and raising sewerage and drainage

Hazards addressed

Tidal inundation, channel/foreshore dynamics, catchment flooding, East Coast lows, and groundwater

Enterprise Risk
Framework considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, local residents in selected area, government and non-government organisations,
community and business groups, research organisations including universities

Project control group
and/or contacts

Council (ES, various TBC), local resident working group, NSW Government/TBC, utilities
providers, university

Est. cost

$0.1-50.5M

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria
Assessment (MCA) result?

Identified by community and included in the MCA conducted as part of LAP - recommended
for inclusion as an option to be assessed in the CBA

Tested by CBA Y/N -
comments

Yes - economic feasibility analysis (the CBA) suggested that there was not a positive benefit
cost for constructing an engineered sea-wall in the area of Black Ned’'s Bay based on
available data and assumptions used in the model. However, the CBA recommended that
further monitoring, research and pilots be undertaken to explore feasibility of options Council
and the community working group anticipate a broader range of options may be identified,
scoped and assessed in closer collaboration with potentially impacted residents

Planning considerations
and other strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP (2015) and
LM CMP (in preparation). Consider aspects related to LM LEP and DCP

Communications and
engagement aspects

Essential: local residents, business and industry, government and non-government
organisations. Refer to Comms and Engagement Plan F2010/02394/02

Monitoring, Evaluation,
Review and Improvement
(MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report
As part of regular review and update of Council’s strategic (land use) planning documents

Summary: Council, the working group and technical consultants assessed the narrow strip of land between Black Ned's Bay and the Pacific
Highway/Bowman street as at risk to tidal inundation, storm surge and catchment flooding. The frequency, duration, extent and associated
impacts of dry weather inundation and storm event flooding will increase, particularly after 2050-2070. The CBA assessed the option of an
engineered sea-wall as not economically viable at the present time. However, there are a range of short-, medium- and long-term options
for this area that need further investigation and assessment. Close engagement and collaboration with residents and land owners within
the Black Ned’s Bay area is considered essential if we are to implement timely and effective preparedness and adaptation measures

Reference Documents:

- Coastal Management Framework
- CBA:https://shape.lakemac.com.au/adapting-swansea/news feed/cost-benefit-analysis-
executive-summary - LM CZMP - LM CMP

LAKE MACQUARIE CITY COUNCIL




Piloting, research and innovation action description template - PRI6:

Promote research, development and piloting of flood resilient and adaptable design and construction

methods to support residential and business development in the area. Particular focus on collaboration with
Hunter Water and the University of Newcastle to investigate adaptation pilots.

Detailed description/scope,
including implementation actions
(and folder number if available)

1. In conjunction with actions 0G-3 to 0G-6, research and potential pilot studies to
be undertaken on raising or improving assets i.e. raising roads, or properties or
improving training walls/protection measures — and promoting the use of flood
resilient or adaptable design/construction

2. In conjunction with actions PDC-2, review Development Control Plan and potential
design precinct control plan which promotes the research, piloting, and use of
flood resilient/adaptable design and construction

3. Pilot residential or commercial development with flood resilient or adaptable
designs

Refer F2010/02394/02 and F2010/02394/07 Doc No. TBC

Location/Focus

Various - priority areas/locations to be agreed across all suburbs

Priority/Timing

Immediate: 1 - 4 years and ongoing.

Trigger considerations

N/A

Hazards addressed

Various: predominantly tidal inundation, catchment flooding, groundwater and storm
surge and east coast lows

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, Hunter Water, University of Newcastle (UoN), local residents in selected
areas, government and non-government organisations, community and business
groups, TBC

Project control group and/or
contacts

Council (ES, various TBC), local resident working group, Hunter Water, UoN

Est. cost

$0.1- $0.2M pa

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and included in the MCA conducted as part of LAP

Tested by CBA Y/N - comments

Not specifically assessed as an option, however, the CBA included a strong
recommendation that further research and piloting of interrelated/interdependent
adaptation options be undertaken. Community exhibition also flagged the need for
innovative pilots water, sewerage and drainage

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Refer to Comms and Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic (land use) planning documents

Summary: This action will assist with broadening potential adaptable engineering options for the LAP area. This will assist
to ensure ongoing investment in the area while reducing potential future risks to new developments

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Piloting, research and innovation action description template - PRI7:

Continue to investigate the suitability of existing, new and/or revised trigger levels to inform the timely
implementation of agreed adaptation actions

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Review and assess the suitability of existing information on community tolerances
and potential trigger levels determined in the economic feasibility study

2. Undertake a detailed community investigation on tolerance of flooding for
properties, business precincts, environmental areas, and recreational areas.
If possible, the survey should be repeated following the onset of a major hazard.
This might assist with determining if, and by how much tolerances change following
the impact of such an event

3.Based on survey data and predicted impact of hazards, determine trigger levels
for various high cost actions and ongoing maintenance and management. This
could be done by targeting high risk areas and determining trigger levels with the
involvement of residents from those areas - in conjunction with proposed research
for actions 0G-4 to OG-6. Ensure monitoring and reporting initiatives are effective
in driving timely implementation of actions tied to early intervention / established
triggers

Refer F2010/02394/02 and F2010/02394/07 Doc No. TBC

Location/Focus

Various - priority areas/locations to be agreed across all suburbs

Priority/Timing

Immediate: 1 - 4 years and ongoing

Trigger considerations

N/A

Hazards addressed

Various: predominantly tidal inundation, catchment flooding, groundwater and storm
surge and east coast lows

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, local residents in selected areas, government and non-government
organisations, community and business groups, universities, TBC

Project control group and/or
contacts

Council (ES, various TBC), local resident working group, TBC

Est. cost

$0.1- $0.2M pa

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and included in the MCA conducted as part of LAP

Tested by CBA Y/N - comments

Not specifically assessed as an option, however, the CBA included a strong
recommendation that further research and investigation of trigger levels be
undertaken. Draft LAP exhibition identified need for triggers around stormwater/
drainage maintenance.

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to
LM LEP and DCP

Communications and engagement
aspects

Essential: local residents, business and industry, government and
non-government organisations. Refer to Comms and Engagement Plan
F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic (land use) planning documents

Summary: Trigger levels are essential to avoid maladaptation, particularly for high cost/high risk actions. Potential trigger
levels are not currently well understood, although there were preliminary triggers used as the basis for conducting the
economic feasibility study (CBA). There needs to be further investigation of community tolerances, and the time it would
take to implement high cost/high risk adaptation actions to assist with the determination of timely and effective trigger

levels

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP

LAKE MACQUARIE CITY COUNCIL




Advocacy and engagement action description template - AE1:

Enhance collaboration with utilities providers such as Hunter Water, Origin Energy, AGL, Telstra and others,

ensuring that infrastructure potentially affected by sea levelrrise is identified and considered in forward
planning to ensure timely adaptation

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Inception meeting with Transport for NSW within the first year of the LAP

2.In consultation with Transport for NSW, investigate potential scope and timing for
upgrading Pacific Highway, and its use as a barrier mechanism between Black Neds
Bay and Swansea CBD

3.In consultation with Transport for NSW, investigate requirements and data gaps for
raising the Pacific Highway and its use as a barrier mechanism between Black Neds
Bay and Swansea CBD

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

Pacific Highway / Bowman Street, Swansea CBD

Priority/Timing

Immediate: 1 - 4 years and ongoing. Inception meeting within 1st year of LAP. Timing
for the raising of Pacific Highway to be assessed on further discussions with the
Transport for NSW

Trigger considerations

Assessed on further discussions with the Transport for NSW and ongoing hazard
analysis, monitoring and review.

Hazards addressed

Various: East coast lows and storm surge, channel dynamics, groundwater, and tidal
Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, community residents, business and industry, consultants and engineering
advice, Transport for NSW, other State Departments, State Emergency Service,
utilities sector

Project control group and/or
contacts

Council (ES, various TBC), Transport for NSW, TBC

Est. cost

TBC

Funding Source

Transport for NSW, Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and included in the MCA

Tested by CBA Y/N - comments

Not specifically assessed as an option, however, identified as part of the LAP
Working Group options. CBA included a strong recommendation that further research
and piloting of interrelated/interdependent adaptation options be undertaken.
Reinforced by community submissions during public exhibition

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP.

Long-term planning with a coordinated approach between Council, the Community
and Transport for NSW, in accordance with relevant guidelines and NSW legislation

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Refer to Comms and Engagement Plan F2010/02394/02

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic planning documents

Summary: This action is aimed at ensuring all stakeholders know the impacts and the proposed adaptation approach
of local government and the community. Early collaboration will ensure that stakeholder asset planning schedules and
potential road, asset, and property raising can be aligned.

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Advocacy and engagement action description template - AE2:

Enhance collaboration with utilities providers including Jemena, Origin Energy, Telstra and others ensuring

that infrastructure potentially affected by sea level rise is identified and considered in forward planning to
ensure timely adaptation

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Within 1st year of LAP, design an engagement plan for utility providers to ensure
collaboration

2.In consultation with service providers, identify assets at high risk and investigate
potential coordinated approach to raising Utility, Community and Council assets

3. Ensure there are opportunities for consultation and collaboration with the
community, and other stakeholders such as the State Government

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

Areas considered at high risk of inundation, particularly those where utility assets
may be impacted. To be determined in scoping studies in consultation with various
utility providers

Priority/Timing

Immediate and ongoing: 1 - 4 years and ongoing. Engagement plan within 1st year
of LAP. Within 4 years scope for further investigations on scheduling, design, and
upgrades

Trigger considerations

Assessed during further consultation

Hazards addressed

Various: East coast lows and storm surge, channel dynamics, groundwater, lake
flooding and tidal Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, utilities providers, community residents, business and industry, consultants
and engineering advice, TBC

Project control group and/or
contacts

Council (ES, AM, various TBC), utilities providers

Est. cost

TBC

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and included in the MCA

Tested by CBA Y/N - comments

Considered as an option and whilst not resulting in a strong benefit cost ratio in the
immediate term, the CBA included a strong recommendation that further research
and piloting of interrelated/interdependent adaptation options be undertaken

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP.
Long-term planning with a coordinated approach between Council, the Community
and utilities providers

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Comms and Engagement Plan to be developed as part of action

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic planning documents

Summary: This action will assist with broadening potential adaptable engineering options for the LAP area. This will assist
to ensure ongoing investment in the area while reducing potential future risks to new developments and community
wellbeing. Considered an important medium-long term strategy by Council and members of the LAP working group.

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Advocacy and engagement action description template - AE3:

Targeted advocacy for community and industry to take up of flood resilient and adaptive residential and

commercial buildings design and construction in the area and promote pilots and case studies

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Ensure ongoing community awareness in accordance with actions GF1 and AE5.

2. Investigate community and industry led adaptation and resilience construction
projects in Australia and internationally

3. Communicate findings with the community and relevant industry partners to
understand feasibility, viability and acceptance of community and industrial led
projects in the construction industry

4. Seek grant funding opportunities for pilot/case studies for innovative
constructions for adaptation and resilience

5. Collaborate with relevant Council departments and State Government with regards
to best practice for promoting innovative construction and planning strategies
incorporating climate change adaptation measures

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

Areas considered at high risk of inundation, particularly those where built assets may
be impacted. To be determined in scoping studies in consultation with stakeholders

Priority/Timing

Immediate and ongoing: 1 - 4 years and ongoing. Engagement plan within 1st year
of LAP. Within 4 years scope for further investigations on scheduling, design, and
upgrades

Trigger considerations

Assessed during further consultation

Hazards addressed

Various: East coast lows and storm surge, channel dynamics, groundwater, lake
flooding and tidal Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, development and building sector, SES, community residents, business and
industry, consultants and engineering advice, TBC

Project control group and/or
contacts

Council (ES, AM, various TBC), utilities providers

Est. cost

TBC

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and included in the MCA

Tested by CBA Y/N - comments

Considered as an option in CBA and whilst not resulting in a strong benefit cost
ratio in the immediate term the CBA included a strong recommendation that further
advocacy, research, piloting of interrelated/interdependent adaptation options be
undertaken

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP.
Long-term planning with a coordinated approach between Council, the Community
and other stakeholders

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Comms and Engagement Plan to be developed as part of action

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. MERI;
and as part of regular review and update of Council’s strategic planning documents

Summary: This action will assist with broadening potential adaptable engineering options for the LAP area. This will assist
to ensure ongoing investment in the area while reducing potential future risks to new developments and community
wellbeing. Considered an important medium-long term strategy by Council and members of the LAP working group

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Advocacy and engagement action description template - AE4:

Enhance collaboration with the community, State agencies and NGO’s to build community resilience

including but not limited to emergency preparedness and response to ensure community resilience is
maintained and enhanced

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Ensure ongoing community awareness in accordance with actions AE-4 and GF-1

2. Investigate community led adaptation and resilience projects in Australia and
internationally in areas such as disaster management, disaster risk reduction, and
capacity building

3. Communicate findings with the Community and relevant stakeholders to
understand feasibility, viability and acceptance of community led projects.

4.Seek grant funding opportunities for pilot/case studies for innovative adaptation
and resilience

5. Collaborate with relevant Council departments, State Government, Hunter Water
and other stakeholders with regards to disasters

6. Ensure ongoing communication to the community by relevant stakeholders
that details areas of emergency planning, hazard assessments, emergency
management, emergency response measures, and capacity building

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

All areas of the LAP

Priority/Timing

Immediate and ongoing

Trigger considerations

Adaptive around planning and preparation and in response to events. Ongoing
assessment during further consultation

Hazards addressed

Various: east coast lows and storm surge, channel dynamics, groundwater, lake
flooding and tidal Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, SES, community residents, business and industry, Hunter Water, TBC

Project control group and/or
contacts

Council (ES, CP-SE, various TBC), NSW Government, SES, others TBC

Est. cost

TBC

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and discussed in the MCA - referred directly to LAP as a
low-regrets essential recommendation

Tested by CBA Y/N - comments

Whilst not tested, the CBA recommended integrating community and stakeholder
engagement in partnership with other actions. Sewerage surcharges during storm
events identified as a key focus of concern during exhibition. Include strategies to
address in emergency preparedness and response

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM
CZMP (2015) and LM CMP (in preparation). Consider aspects related to LM LEP and
DCP. Long-term planning with a coordinated approach between Council and the
community

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Comms and Engagement Plan to be developed as part of action; in line
with actions AE3 and GF1

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic planning documents

Summary: This action seeks to enhance connections between the community and relevant disaster preparedness,
resilience and response organisations. This is to ensure that disaster management is community led with input from
relevant technical disaster professionals

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Governance and Funding action description template - GF1:

Maintain and enhance community participation and engagement measures to ensure an ongoing two-way

relationship with Council and the community in the implementation and review of the LAP.

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Codesign of LAP implementation communications and engagement strategy

2. Regular updates to the community on changes to hazards, risks, implementation of
the LAP, and relevant scientific information as captured in MMR actions

3. Regular presentations and/or communications to the community by professionals
during and on completion of contracted works

4. Regular updates by Council staff (such as the LEMO or similar) with the SES on
developments in emergency management and response

5. Regular updates on media channels and the Shape Lake Macquarie LAP page(s)
detailing developments in implementing the LAP

6. Council to provide multiple options for the community to respond to new
information and engage with projects - including assistance in implementation.

7. Supporting a collaborative LAP working group for the ongoing implementation and
review of the LAP

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

All areas of the LAP.

Priority/Timing

Immediate and ongoing

Trigger considerations

Adaptive around planning and preparation and in response to events. Ongoing
assessment and review pending further engagement.

Hazards addressed

Various: east coast lows and storm surge, channel dynamics, groundwater, lake
flooding and tidal Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment

Stakeholders

Council, community residents, business and industry, State government and non-
government organisations, SES, others TBC

Project control group and/or
contacts

Council (ES, CP-SE, various TBC), NSW Government, SES, others TBC

Est. cost

TBC

Funding Source

Council, potential grant funds, others TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and discussed in the MCA - referred directly to LAP as a
low-regrets essential recommendation

Tested by CBA Y/N - comments

Whilst not tested, the CBA recommended integrating community and stakeholder
engagement in partnership with other actions

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM
CZMP (2015) and LM CMP (in preparation). Consider aspects related to LM LEP and
DCP. Long-term planning with a coordinated approach between Council and the
community

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Comms and Engagement Plan to be developed as part of action; in line
with actions AE3 and AE4

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic planning documents

Summary: This action seeks to continue and enhance the collaborative relationships between Council and the community;
particularly local residents, business and industry and other key stakeholders involved in community resilience and
climate change adaptation. Highlighted as a key immediate and ongoing (long term) strategy by Council and members of
the LAP working group and raised during community exhibition. Appreciation of work done by current and past members
of working group. Need to maintain community involvement/participation

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Governance and Funding action description template - GF2:

In accordance with the NSW Coastal Management Framework, ensure ongoing coordination between

all levels of Government for consistent and uniform management of coastal resources to enable LAP
implementation

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Integrate LAP principles and actions in engagement with State Government
including, but not limited to, scoping, development and implementation and review
of the current Coastal Management Program (CMP)

2. Ensure cross-departmental coordination and ownership of the LAP. This could be
achieved by regular department updates, inclusion in community engagement
and in discussions with State and/or professional consultants with regards to
implementing actions or review of the LAP

3. Actively consult, advise, and/or seek co-design opportunities for projects being
undertaken by State Departments or other Council departments that could assist
in achieving the actions in this LAP.

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

All areas of the LAP

Priority/Timing

Immediate and ongoing

Trigger considerations

Adaptive around planning and preparation and in response to events. Ongoing
assessment and review pending further engagement

Hazards addressed

Various: east coast lows and storm surge, channel dynamics, groundwater, lake
flooding and tidal Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, community residents, business and industry, State government and non-
government organisations, SES, others TBC

Project control group and/or
contacts

Council (ES, CP-SE, various TBC), NSW Government, SES, others TBC

Est. cost

TBC

Funding Source

Council, potential grant funds, other TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and discussed in the MCA - referred directly to LAP as a
low-regrets essential recommendation

Tested by CBA Y/N - comments

Whilst not tested, the CBA recommended integrating community and stakeholder
engagement in partnership with other actions

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM
CZMP (2015) and LM CMP (in preparation). Consider aspects related to LM LEP and
DCP. Long-term planning with a coordinated approach between Council and the
community

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government

organisations. Comms and Engagement Plan to be developed as part of action; in line

with actions AE3 and AE4

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic planning documents

Summary: The aim of this action is to ensure that this LAP is not operated as within a “silo” style governance and there
is cross-departmental support within Council for the initiation, design and implementation of actions. Furthermore, this
action aims to ensure State agencies are collaborated with and included in the LAP actions

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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Governance and Funding action description template - GF3:

Investigate the feasibility of establishing a capital reserve and/or other funding or resourcing measures

consistent with the NSW Local Government Act and Coastal Management Program to meet current and
emerging LAP recommendations and future climate change adaptation programs.

Detailed description/scope,
including implementation actions
(and folder number if available)

1. Ensure integration of LAP actions into Council's 10, 4 and 1 year strategic, delivery and
operational plans and the LM Environmental Sustainability Strategy and Action Plan
2. Investigate funding measures available at Council to identify, model and meet the
likely future costs of funding the LAP

3. Actively seek and promote for Council resources to provide adequate planning and
implementation of LAP actions

4. Engage with relevant government and non-government organisations to identify
and procure funding to ensure implementation of the LAP

5.Seek continued grant funding to undertake further investigations as identified in
the LAP

6. Investigate private and public opportunities for innovative mechanisms for funding
and resourcing

Refer F2010/02394/02 and F2010/02394/07. Doc No. TBC

Location/Focus

All areas of the LAP

Priority/Timing

Immediate and ongoing

Trigger considerations

Adaptive around planning and preparation and in response to events. Ongoing
assessment and review pending further engagement

Hazards addressed

Various: east coast lows and storm surge, channel dynamics, groundwater, lake
flooding and tidal Inundation

Enterprise Risk Framework
considerations:

Essential: consider all aspects of ERF in Sycle project risk assessment.

Stakeholders

Council, community residents, business and industry, State government and non-
government organisations, SES, others TBC

Project control group and/or contacts

Council (ES, CP-SE, IP, DAC, various TBC), NSW Government, SES, others TBC

Est. cost

TBC

Funding Source

Council, potential grant funds, other TBC

LAP Multi-criteria Assessment
(MCA) result?

Identified by community and discussed in the MCA. Considered in the MCA and CBA
brief and flagged as a required LAP action

Tested by CBA Y/N - comments

Considered in CBA within the context of the distribution analysis and proposed
funding model - identified as key recommendation arising from the MCA and CBA

Planning considerations and other
strategic linkages

Yes: Coastal Management Framework. Refer CBA and Hazard Report - also LM CZMP
(2015) and LM CMP (in preparation). Consider aspects related to LM LEP and DCP.
Long-term planning with a coordinated approach between Council, government and
non-government organisations and the wider community

Communications and engagement
aspects

Essential: local residents, business and industry, government and non-government
organisations. Comms and Engagement Plan to be developed as part of action; in line
with actions AE3, GF1 and AE4

Monitoring, Evaluation, Review and
Improvement (MERI) aspect

Yes; annual review and reporting as per MMR3; incl. in ESSAP and SOE report. As part
of regular review and update of Council’s strategic planning documents

Summary: This action seeks to provide clarity and surety around long term funding to implement the current LAP in
collaboration with the community. This action was highlighted as a key immediate and ongoing (long term) strategy by
Council and members of the LAP working group. Also flagged during the community exhibition - along with the need for
Council and the community to lobby State and Federal government for action and funding to support climate change

mitigation and adaptation

Reference Documents:

- Coastal Management Framework - CBA - LM CZMP - LM CMP
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List of abbreviations

AE action LAP action related to advocacy and engagement

AEP Annual Exceedance Probability e.g. a 1% AEP storm event has a 1% probability of
occurring in any given year ie: 1in 100

AHD Australian Height Datum (measured in metres)

CBA Cost Benefit Analysis

CIE Centre for International Economics

Council Lake Macquarie City Council

DPIE NSW Department of Planning, Industry and Environment

ECL East Coast Low (low pressure storm system)

ERF Lake Macquarie City Council's Enterprise Risk Management Framework ensuring
relevant risks are identified, assessed, controlled and regularly reviewed

GF action LAP action related to governance and funding

HW Hunter Water

IPCC The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for
assessing the science related to climate change: https://www.ipcc.ch/

IP&R Integrated Planning and Reporting Framework underpinning community and
Council planning for a period of at least 10 years (incl. 10, 4 and 1 year plans)

LAP Local adaptation plan

LGA Local Government Area

LM DCP Lake Macquarie Development Control Plan

LM ESSAP Lake Macquarie Environmental Sustainability Strategy and Action Plan

LM LEP Lake Macquarie Local Environmental Plan

MCA Multi-criteria Analysis

MERI Monitoring, evaluation, review and improvement

MMR action LAP action related to maintenance, monitoring and reporting

OGW action LAP action related to on-ground works

PPC action LAP action related to planning and development control

PRI action LAP action related to piloting, research and innovation

RCP Representative Concentration Pathway. IPCC uses 4 different greenhouse gas
emission scenarios (RCP2.6, RCP4.5, RCP6.0 and RCP8.5) as the basis for climate
predictions/projections: https://www.ipcc-data.org/guidelines/pages/glossary/
glossary_r.html

SS Storm Surge

Sycle Reference to Lake Macquarie Council's project management support tool and
framework

TRIM document number Reference to Council’s Electronic Document Management System

and/or PM folder number

UoN University of Newcastle

WG The LAP working group - consisting of resident volunteers, Council and NSW
Department of Planning, Industry and Environment staff representatives
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Appendix 2:
Community Engagement Strategy and Activities

Section 1in Volume 1 of the LAP provided a brief summary of the co-design process and community
engagement strategy that informed the LAP’s preparation.

The following sections provide further detail on the community engagement approach, activities and
materials used by Council and the LAP Working Group to engage the wider community in designing and
implementing the LAP.

Contents:

2.1: Communications and engagement strategy and timeline
2.2: Let’s Talk events and activities

2.3: Community surveys

2.4: Community newsletters

2.5: Community exhibition of draft LAP

Appendix 2.1
Communications and engagement strategy and timeline

The joint Council and community LAP working group developed and used a communications and engagement
strategy to work collaboratively with industry and community in achieving a customised Local Adaptation Plan
for Pelican, Blacksmiths, Swansea and the surrounding areas. Key elements/steps of the communications and
engagement strategy are outlined in Section 1.5 of Volume 1 of the LAP.

The objectives of the communications and engagement strategy were to:
- Build trusted relationships between Council, the local community and key stakeholders.

- Be transparent in the decision-making process - making available to the community and all stakeholders, clear,
accurate and up-to-date information on the Local Adaptation Plan process from beginning to end.

- Position the project as a collaborative partnership between Council and stakeholders to deliver agreed
solutions that provide a benefit to the community.

- Proactively engage stakeholders about the project, including being clear about the negotiable and non-
negotiable aspects.

The figure on the following page shows a timeline of key dates and activities undertaken to develop the LAP and
engage the broader community in the LAP’s preparation, review and eventual implementation.
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2016
o 6 5

Nov 2015 Jan 2016 Feb to Apr 2016 May 2016

Talking with Phase A began 3 Community workshops and 1 Phase B began

the Pelican and Understanding the Newsletter - Pelican and Blacksmiths (identify possible solutions)
Blacksmiths problem - Pelican - Pelican and Blacksmiths
community and Blacksmiths

began

! 5

Nov 2016-Mar 2018 Nov 2016 Jun to Sep 2016

The Pelican and Blacksmiths Working 201 8 Phase C began (determine 3 community workshops, 1 virtual
Group attended more than 25 most appropriate solutions) reality event, and 1 Newsletter -
meetings and formed a technical - Pelican and Blacksmiths Pelican and Blacksmiths
subgroup to further investigate

adaptation options

) 5 5

Mar to Apr 2018 Jul/Aug 2018 Sep 2018
1 community newsletter and 1 4 community drop-in Talking with Swansea and
workshop - Pelican and Blacksmiths sessions and community surrounds community
workshop 1- Swansea began - Phase A
and surrounds (Understanding the
problem)

) ) ) e

Jul 2019 Mar to Jul 2019 Feb 2019 20"9
Community Hazard 1Survey, 2 Let’s Talk Presentations, Phase B began for Swansea

Summary Sheets and Community Hazard Assessment  and surrounds, and 1 Newsletter

Exhibited on Shape Conducted/Presented

Lake Mac Website

o 6 ! 5

Aug 2019 Aug 2019 Sep 2019 Oct 2019

Swansea and surrounds Working Groups combined Phase C began Draft Probabilistic

Community Workshop and a technical sub-group (determine most Hazard Assessment

2 was formed appropriate solutions) - completed
Swansea and surrounds

S ¢ ; ¥ 2020
Dec 2020 May 2020 to Nov 2020 Apr 2020

Cost-benefit Analysis Community Newsletter 3 Multi-criteria analysis

completed - Exploring Options across whole LAP area completed

e 4
& o S S

2021 Jul 2021 Aug/Sep 2021 Oct 2021
May/Jun 2021 Report to Council to Exhibition and receive Report to Council
Draft Local Adaptation Plan request exhibition of submissions for adoption

reviewed by combined ?Iraft Local Adaptation
working group o
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Social pinpoint map for Swansea/Surrounds provided on Shape Lake Mac site at LAP initiation.
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Social pinpoint map for Pelican/Blacksmiths provided on Shape Lake Mac site at LAP initiation.
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Initial community meeting for Adapting Swansea/surrounds LAP, August 2018.
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Appendix 2.2:
Let’s Talk events and activities

Let's talk: Hazards, risks and precincts in adaptation planning
27 Sep 2018 By ) =

Join local representatives and Council staff for an afternoon
to talk local adaptation planning and learn from the
experiences of our previous plans.

Monday 15 October, 3-4.30pm
The Swansea Centre, 228 Pacific Highway, Swansea

Explore different approaches to adaptation planning and
ways to custom the plan to suit the local community's
unigue circumstances. The talk will highlight preliminary

Continue reading...

Upcoming talks in October for planning for future flood risks
77 5ep 2118 iy O =

Let's talk: Planning for Future Flood Risks

Join expert Dennys Angove, local com munity
representatives and Council at twoe upcoming information
talks to better understand the science of climate change
and learn more about adaptation planning through the
experience of previous plans.

Understanding the Science of Climate Change with Dr

Continue reading...

Let's talk: Understanding the science of climate change
27 Sip 2018 'i L ﬂﬂ

Understanding the science of climate
change

loin Dr Dennys Angove for an afternoon
to explore the science of climate
change.

Wednesday 10 October, 1-2.30pm

The Swansea Centre, 228 Pacific
Highway, Swansea

Continue reading..,
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Let's Talk sessions cover flooding, natural disasters in Lake Mac
by kmarpies; zs sor 7015 B v D =

Expert talks heid in Lake Macguarie next month will help
shed light on fliooding and tidal inundation risks in Pelican,
Black=miths and Swansea, and how residents can prepare
for natural dizasters.

Let's Tall: Understanding the Probabilistic Hazard and Damages

Assessment for Pelican, Blacksmiths and Swansea with Dr David

Wainwright

by hmarples, o5 apr 2me L v D =
oin Dr David Wainwright for an evening to examine the

findings of the Probabilistic Hazard 2nd Damages
Aszescment for Pelican, Blacksmiths and Swansea.

Monday 13 May, 5.30-Tpm
The Swansea Centre, 228 Pacific Highway, Swansea
Probabilistic Hazard and Damages Assessment

Council engaged Salients Pty Ltd to undertake 2

T T Lo PR o e

Contnue reading.

Let's Tallc Community evacuation plans and safety during natural
disasters with the SES

by kmarples, o5.4pr 2me £ in -1

Join local SES and Council representatives for an evening to
review community evacuation plans and how to prepare for
natural disasters.

Tuesday 7 May, 5.30-7pm

The Swansea Centre, 228 Pacific Highway, Swansea
The presentation will include information about forming

effective community evactation plans, proactive safety
actions dering natural disasters and the process to develap

Cominue reading
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Let's Talk: Understanding the Cost Benefit
Analysis for Local Adaptation Planning

18- Mow-2030

foin Cowncil representatives and gueasts from the Centre for International Ecomomics for a session
sharing insights and recommendations from the Cost Benefit Analysis (CBA) recently completed, which
witl inform the Local Adaptation Plan {LAR)L

Session details:

= Monday 30 Hovember 11:00am - 1215pm

=  Participants may attend online or in-persen (attendance in-person is capped at 10 people due to
CoWID

=  Registration is essential - visit our Eventbrite webpage for venue information and to book

What this session will cover:

Over the last year members of the joint Council and Community Working Group co-designing the Pelican,
Blacksmiths and Swansea LAP hawe been working with consultants to prepare a CE& examining & number
of potential adaptation options for the arez

Migel Rajaratnam and joseph Caruana frem the Centre for International Economics will prasent

=  The LAP ogtions examined in the CBA

=  Methods and assumptions used in the analysis; and

=  Results and recommendations that will help inform the LAP being developed by the Council and the
oommunity.

There will be an opportunity for 2 0&4 at the end of the @lk

You may submit questions beforehand to: AdaptingSwansealakemac nsd.gov.an
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Appendix 2.3:

Community surveys

CLOSED: This sunvey has concluded

Identifing Adaptation Options

Share you feedback and ideas to halp us undarstand current flooding hazards and impacts in Swansea and
identify adaptation options to addrass sea level rise and tidal inundation.

Complete Form

CLOSED: This suney has concluded

Community survey

Shara your feedback and 1dess to help us understand current flooding hazards and risks in Swanse3 and plan
for the future as lake and sea levels rise.

B v @O =

CLOGED: This survey has concluded.

shorlist adaptation options

Share your feedback to help shortlist the adaptation options recommendead by the Community Working
Group. These options will be implemented now and in the future to manage flood risks in Swansea and
SUrToUNGs.

B v O =

CLOSED: This suneey has concluded

Tidal inundation impacts survey

Part of the tocal adaptation planning process involves determining when particular actions nead to be taken
Thiz survey will help the project team understand the community acceptance and tolerance levels of tidal
inundation and establish the community's threshold for potential fiooding and inundation impacts. This is
measured by asking how your household would accept the pessible changes, such as to your lifestyle and
property, access te roads and footpaths to wisit shops and services, and outdoor spaces.

Ly @ =
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Read the latest community engagement SUMmany

PLANMING FOR FUTURE FLODD RISKS:
PELICAN, BLACKEMITHE, SWANSEA AND SURRDUNDS

TIDAL INUNDATION FOLLOW-UP
SURVEY ENGAGEMENT SUMMARY
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PLANNING FOR FUTURE FLOOD RISKS:
PELICAN, BLACKSMITHS, SWANSEA AND SURROUNDS

TIDAL INUNDATION SURVEY
ENGAGEMENT SUMMARY

We asked

Ouring May and June, housenoald and
pusinesses In Pelican, Little Palican,
Blacksmiths, Swansea, Swansea
Hzads and Caves Beach recelved

a project newslattar and tidal
Inundation tolerance sunday to hﬂlp
Councll understand community vlaws
and acceptability of potential tdal
Inundation Impacts.

You connected

22 SUMVEY responses

110+ vishts to project
websites

6400+ Nawslathars 1o
letterboxes

ST00+ reach on social medla

2000+ Emall notifications

18,000+ eNawsletiars

19,000+ madia/newspaper
raach

@A DD

You said

Worst storm at Pelican was 30 years ago when bulk carrler signa washad
up on Stockton Beach. wWater coverad Pellcan Park and Lake View Parade to
s00mls for about & hours but receded by 9am. Mothing since Last 30 years.

Resident o the area ror the past 45 yaars 5o | Nave sean soma major
flonding and Inundation Nanca my acceptance of some natural
INterrerence with averyday Utz

Swansea needs to ba bullt up at least to a50mm above current high-water
lewel, all new bullds should conform to that, current floor lavels must
rermaln, expensive but | belleve It's tha only way to save Swansea and | feal
would be enough to keep the suburb open even in bad weather.

Bowman St will still need to be ralsad to allow residents to enter/leave
Caves Beach soon! Already Tloods on high tides.

Where do you live?

Survey results

Of the 242 SUTveY responsas
recelved, almost all wera
property owners andfor
residents. Only 11 people
Identifled as part of tha
bUsIness sactor.

BLACK HEDS BAY

[l BLACKSMITHS

[l CAVES BEACH

[ PELICAN

[J FELICAN FORESHORE

B SWANSEL HEADS

[ SWANSEA (NORTH)
SWANSEL (SOUTH)

[ OTHER
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/ﬁauds and Footpaths )
HNever BOnceayear MHE2-3tmesayear B4-5tUmesayear MBE6-Stimesayear BE104+timesayear

water over smakl sections of local roads and
footpaths restricting use for less than 24 hours

Water pver many iocal reads and footpaths restricting
use for less than 24 hours, with access w the suburbk
and to indwvidual properties still available

‘Water over many local roads and footpaths

and to individual properties still available

Water over roads and footpaths preventing access to

local shops, dactor, friends or club for 26 hours

‘Watar over more than 100 metres of the Pacific Highway
affecting traffic movaments and drving conditions

Lifestyle and Private Property

‘Water pooling in part of my ward for a day or two ata
tirne, but never reaches the Aooe level of my house,
sheds or garage

‘water pooling in my yard for a week or more and
reaches the finar tevel of my house for less than
24 hours

Commercial and Public Spaces
EiNever BEOnceayear B2-3dmesayear E4-5tdmesayear B6-O9tmesayear BI04+ times ayear

‘Water pooling in foreshore raserves, sporting fields
and playgrounds restricting use for a fow days at a
time

‘Water poaling in car parks restricting use for less
than 24 hours

- P

Next steps

The information already received is highly valuable to gauge our commurities’ thoughts on potential tidal inundation impacts.
With this insight, we are now seeking mare information from participants about occurrences of flooding and acceptability of
infrequent inundation events, such as ance every 10, 20 or 50 years,

The information captured in the surveys will help direct the cost benefit and distribution analysis for the proposed adaptation
opricns considered jointly by Councll, the community working group and local community,
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LAKE

MACQUARIE

CITY

PLANNING FOR FUTURE FLOOD RISKS:
PELICAN, BLACKSMITHS, SWANSEA AND SURROUNDS

TIDAL INUNDATION FOLLOW-UP
SURVEY ENGAGEMENT SUMMARY

We asked You said

In May/June, participants of the initial - We have twice had the whole street completely flooded, both times were
tidal inundation and flooding tolerance connected to King Tides. My Street has curb and guttering but the water
survey commented that they selected still pools in the gutters often after heavy rain.

‘never’ as an option because ‘once a
year’ was too frequent. This led the
project team to consider more options,

- We should not be accepting of water rising that risks the health of the
community, or the capacity to access services in an emergency.

such as potential impacts occurring - Natural floods are bound to happen given that we live right next to water.
once every 10, 20 or 50 years and was Small inconveniences are acceptable in my opinion i.e. road closure with
the foundation for the follow-up survey access via alternative routes but | feel more strongly when they affect
held in July. The following results are property and can cause cost and/or loss of access to homes.

for the follow-up survey participant
responses.

- | think the scale is fair, based on the severity of the flood risks. | feel as
though minor flooding would be more widely accepted where there is

The survey response information is minimal risk to personal property.

highly valuable to the final stages of

the local adaptation plan and will be .

combined with the initial survey data to Survey results Where do you live?

provide a broad spectrum of tolerances

from 10+ times a year to once in 100

years to never tolerated.

Of the 168 survey responses
received, 60 per cent
completed the previous
survey in May/Jjune and 87

YOU ConneCted per cent of participants
own property in Swansea,
L. 168 survey responses received Pelican, Blacksmiths or Caves
Beach. Business owners
g 336+ visits to Shape Lake Mac made up seven per cent of
website participants.

2 3
1.19% 179%,

Additionally, most
participants were aged 51-
70 years or older and out

‘ 2300+ Email notifications
> of engagement. The email

lists were made up of local -
residents and previous project of the 151 participants who
engagement activity and answered how long they had
survey participants. lived at their property, 26 per BLACK NEDS BAY I SWANSEA HEADS
cent had lived in the area Il BLACKSMITHS [T SWANSEA (NORTH)
21-30 years or longer and 57 Il CAVES BEACH SWANSEA (SOUTH)
per cent indicated 10 years Il PELICAN [T OTHER
or less. . PELICAN FORESHORE
VOLUME 2 - APPENDICES: LOCAL ADAPTATION PLAN FOR FUTURE FLOODING AND COASTAL RISKS 2021 5 5
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The following tables show participant tolerances towards tidal inundation and flooding on roads,
property and recreational areas/car parks, respectively.

Tolerance for flooding 50%

on roads and footpaths 0%
30%

m Tolerant (up to once a year) 20%
m Less tolerant (once 20 to 100 years) 10% III I I I I II III
0% I

m Some Tolerance (once 5 to 10 years)

Minor flooding Major flooding Minor flooding Major flooding  Moderate to
m No tolerance

(<24hrs) (>24hrs) (<24hrs) (>24hrs) major highway
impacting roads impacting roads impacting CBD impacting CBD flooding
+ footpaths + footpaths areas areas

Tolerance for flooding B0
at property 60%

50%
m Tolerant (up to once a year) 40%

m Less tolerant (once 20 to 100 years) 30%

20%
m Some Tolerance (once 5 to 10 years) 10% II.I II I II
o [ - [ ] |

m No tolerance ) o ) o o o
Minor flooding in ~ Major flooding in  Flooding impacts  Flooding impacts

yard yard and house shops
garage/shed
Tolerance for flooding at  >°%
recreational facilities or  “°*
carparks 30%
20%
m Tolerant (up to once a year) 0%
m Less tolerant (once 20 to 100 years) 0 . I
0%
m Some Tolerance (once 5 to 10 years) Regular flooding of Minor flooding Major flooding
m No tolerance recreation facities of carparks of carparks

The survey also asked participants
to consider what actions they may

What would 70.00% consider if their property was impacted
by more frequent flooding events

you do if 60.00% or tidal inundation.

H 50.00%
oodin
ﬂ g 40.00%
was more

t? 30.00%
frequent: 20.00%
0.00%

Adding sand/soil to fill  Raising the floor level of Demolishing your existing ~ Selling your property

your property ie: raise the  your existing house, if ~ house and rebuilding at a and relocating
level of the land feasible higher level to another area
Next steps
The information received is highly valuable to gauge our The Local Adaptation Plan for Pelican, Blacksmiths, Swansea

communities’ thoughts on potential tidal inundation impacts and Surrounds is now being developed. The final tool to assist

and will help direct the cost benefit and distribution analysis this process is the Cost Benefit and Distribution Analysis,

for the proposed adaptation options considered jointly by which is almost complete and expected to be presented to the

Council and the Community Working Group. community in September. The Local Adaptation Plan will follow
late 2020/early 2021.
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Appendix 2.4:

Community newsletters

Pelican Blacksmiths Newsletters

Have your say
Planning for

future flood
and coastal risks

Pelican and Blacksmiths

Newsletter 1 - February 2016

Help plan for the future

Living by the coast and lake is a great ffestyle, and it is important that we manage this dynarmic
environment where sea and lake levels are gradualy rising. Decisions we make now can have lasting
impacts. New roads, drains and homes buit today wil stil be around in fity to one hundred years, so
we have to plan for the future now.

Sea levels are rising gradually at a rate of around 2.6mm per year in the lake and off the coast of
NSW. Based on the best available information it is expected that mean sea level wil rise

0.4 metres above 1990 levels by 2050 and 0.9 metres by 2100. This means the rate of sea level rise
is expected to accelerate, but it also allows us to have time to plan and prepare now.

Lake Macquarie City Counci met with some residents of Pelican and Blacksmiths in late 2015 to
listen and talk about opportunities for the community to help pian for the future of the area. This was.
the start of a conversation to prepare a Local Adaptation Pian to address future flooding and sea
level rise in the local area.

We collected more than 40 comments about ideas for the future, current issues or observations. We are
now seeking your input into the planning process for this Pelican Blacksmiths Local Adaptation Plan.

Upcoming events

Event 1: Planning for the future - An introduction

Thursday 3 March 2016, 6-8.30pm, Swansea Belmont Surf Club

Explore the dilemma of how sea level rise would impact on future flood levels and how
Council and the community can plan for the future. We wil also look at feedback provided

Pelican and Blacksmiths, and ideas for the future.

Event 2: Q&A on flooding and coastal processes

Thursday 17 March, 6-8.30pm, Swansea Belmont Surf Club

Attend a question and answer session with Council staff and independent experts in coastal
processes and flood risk management to learn about the effect of sea level rise on our coast
and the lake. Learn about the Lake Macquarie Coastal Zone Management Plan adopted in
2015, the Lake Macquarie Waterway Flood Risk Management Study and Plan 2012, and
how these relate to a Local Adaptation Plan for Pelican and Blacksmiths.

Event 3: What should lmm Plllldof
Thursday 7 April, 6-8.30pm, Swansea
mmwuamwmmwmmw

approprmm-drvmngﬁmam

Snapshot
of the
planning
process

Over the next 12 to 18
months, Council will
work with the
community to...

Understand the
problem of future
flooding and sea
level impacts

on the coast
and current
community
concems

Phase B

Phase C

Identify possible
= souions

Determine the

& @ mostapropriate
2 £ solutions and

Lok

prepare a draft
Local Adaptation
lan

Place the draft
Local Adaptation
Plan on exhibition,
adoptand
implement the
Plan

View our online
interactive map

Community Newsletter No. 1 - Phase A - Pelican and Blacksmiths

Have your say

Planning for

future flood
and coastal risks“

Pelican and Blacksmiths

Help plan for the future

Living by the coast and lake s a great lilestyle, and it is important that we manage this dynamic
environment where sea and lake levels are gradually rising. Decisions we make now can have lasting
impacts. New roads, drains and homes bui today will stil be around in fifty to one hundred years, so
we have to plan for the future now.

Sea lovels are rising gradually at a rate of around 2.6mm per year in the lake and off the coast of
NSW. Based on the best avalable information it is expected that mean sea level will rise 0.4 metres
above 1990 levels by 2050 and 0.9 metres by 2100. This means the rate of sea level rise is expected
to accelerate, but it also allows us time to plan and prepare now.

Since late 2015 we have been working with residents of Pelican and Blacksmiths to gather local
knowledge and better understand the problem of ongoing sea level rise and future flooding impacts.
We have collected over 100 comments about current issues and observations in the area, and ideas
to manage future hazards. We are contining to add to this knowiedge bank and you can have your
say oniine at www:haveyousaylakemac. com.au o by contacting our project team.

Over the next few months you are invited to help Council refine the list of ideas for managing
ongoing sea level rise, existing and future flooding to determine the most appropriate solutions
for the local area. We encourage interested residents and community to get involved in this truly
collaborative process.

Project update Your
Activities to date: . u
3workshops ideas
Question and Answer night with coastal experts
Online issues and ideas map Summary
Virtual reality demonstration of future hazards
enclosed

Two drop-in information sessions

Upcoming events

Phase B Community planning event - What are the options?
Thursday 11 August 2016, Swansea Belmont Surf Club

We've heard your ideas for how to respond to ongoing sea level rise, higher future flood
levels and beach erosion in Pelican and Blacksmiths. At this event, we'll take a more.
detailed look at these ideas, consider where and how they could be implemented and
check if there are other options that have not been suggested to date.

ur online interac aveyoursaylakemac.com.

Pelican Boat
Ramp and Channel
Dredging
enclosed

Newsletter 2 - July 2016

Snapshot
of the
planning
process

Over the next 12 to
18 months, Council
will work with the
community to...

Phase A

Understand the
problem of future
flooding and sea
level impacts

on the coast
and current
community
concerns

—)e Identify possible

:f solutions

Phase C

Q Determine the
‘G most appropriate
solutions and
€ @ prepareadratt
~  Local Adaptation
Plan

Phase D

Place the draft
Local Adaptation
Plan on exhibition,
adoptand

implement the
Plan

repelicanblacksi

Community Newsletter No. 2 - Phase B - July 2016
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Planning for

future flood

and coastal risks
Pelican and Blacksmiths

As you know, living by the coast and lake is
agreat lfestyle, and it is important that we
manage this dynamic environment where sea
and lake levels are gradually rising. Decisions
we make now can have lasting impacts. New
roads, drains and homes built today wil stil be

Following a series of meetings and
workshops with the communities of Pelican
and Blacksmiths in 2016, participants
recommended forming a smaller Volunteer
‘Community Planning Group to work with
Council staff to prepare a Local Adaptation
Plan. The Plan will address current and future
inundation of land and assets from sea level
rise, higher tides and higher flood levels.
Throughout 2017, the Volunteer Community
Planning Group, together with Council staff,
the NSW Office of Environment and Heritage
and coastal expert consultants, were able to
progress the Plan by scoping the geographic
area and learning more about the different
hazards the Plan intends to address.

Come to

Helping plan for the future

What’s happened so far

Upcoming community workshop

Wednesday 4 April 6.30-8.30pm

Swansea Belmont Surf Life Saving Club, Blacksmiths
along to provide feedback on the Volunteer Community Planning

Group’s recommended adaptation options for the area.

Newsletter 3 - March 2018

Snapshot
of the
planning
process
Council continues

to work with the
community to...

around in 50 to 100 years, so we have to plan
for the future now.

Since our last community update, community
volunteers have been working with Council

to prepare a plan addressing sea level rise
impacts and solutions.

The group considered potential options raised
by the community in 2016, prepared a short-
list of recommendations for the local area and
the pathways to implement available options.
The group refined the Pian objectives and
aset of criteria to assess which adaptation
options are feasible and best meet the needs
of the community.

Now we would lie your input to help us to
develop the Plan further. Please join s at a
‘workshop to further explore the next planning
stage. We will be tackiing the existing and :
future flooding issues to determine the most =) gm&gossue
appropriate solutions for the local area as sea =

and lake levels rise. =

Understand the
problem of future
flooding and sea
level impacts

on the coast

and current
community
concerns

Phase C
Determine the
‘most appropriate
solutions and
prepare a draft

= Local Adaptation
Plan

Phase D

Place the draft
Local Adaptation

t shape.lakemac.com.au/futurepelicanblacksmiths

How can we adapt to changing flood
and coastal conditions?

‘The Volunteer Gommunity Planning Group at work

The group’s journey so far.,

Community

adaptation options

at workshops
and recommended a
Volunteer Community
Planning Group

form and work
with Council

Taking a precinct
approach

Peiican: active erosion occuning along the foreshore

The group s proposing recommendationss
for six precincts in the Peican and
Blacksmiths study area. Precincts are
based on common characteristcs, such as
the nature of hazards affecting them and
the sorts of adaptation responses. Other
factors include how the land is being used,
lay of the land and the drainage network.

© Registerfor the community

The group’s progress

Your Volunteer Community Planning
Group has investigated the assets,
hazards and potential solutions raised by
the community during 2016 and 2017.
The group has proposed a plan

based on six local precincts, which

will be made available oniine after the
community workshop on 4 April 2018.

Each precinct has been investigated
by the group, together with Council, to
understand the hazards and develop
recommended adaptation options.
Come along and provide the group
with feedback on what's proposed for
each precinct.

Volunteer Community
Planning Group leamed
about chalk

lenges and
reviewed adaptation options
suggested by the wider
community

Why adapt our
precincts?

Sea levels are projected to rise at an
increasing rate. Warmer temperatures.
are predicted to bring more frequent
and intense flooding and storm events.
For Pelican and Blacksmiths residential
areas, this means higher tides and flood
levels will increasingly affect local roads,
drains and eventually private property.

Blacksmiths: Tidal inundation of Grannies Pool car
ark during king tid late 2017

community on
recommendations

Gouncil will

cost benefit analysis
of the options

Blacksmiths: Ungala Road debris following a
flooding event

Beach recession, coastal inundation,
dune-overtopping and channel migration
are other issues we need 1o plan for
and manage.

Groundwater is also predicted to rise
with sea level rise, affecting drainage
and other infrastructure, such as road-
base and building foundations. As new
homes, roads and community facilities
are intended to last 50 years or more,
we need to plan ahead.

rkshop at shape.lakemac.com.au/futurepelicanblacksmiths

Find out at
our community
workshop

Precinct 1
Residential land

What is proposed for your area and when?

Related local news
Pelican Sustainable Neighbourhood Group

The Pelican Area Sustainable
Neighbourhood Group is helping
create a sustainable future in Pelican,
Blacksmiths and Marks Point, by
encouraging a productive and
positive culture and maintaining a
healthy natural environment. The
group has successfully lobbied
Crown Lands for safety upgrades

of the breakwall. The group also
successfully lobbied Council for an
upgrade of Grannies Pool as outlined
in the group’s Blacksmiths Action Plan.

Ongoing projects:

* Working as a dune care group
in consultation with Landcare, in
the southern end of Blacksmiths
Beach including Grannies Pool.
The group aims to ensure activities
on our beaches are sensitive to
the maintenance of the beach and
vegetation.

« Conduct drainage audits and
report issues to Council.

« Communicate with Council about
beach, lake and channel erosion.

2D stormwater
modelling project

To assist the Pelican Blacksmiths Local
Adaptation Plan, Council engaged WMA
Water to carry out a two dimensional (2D)
Stormwater Modelling Study for Pelican
and Blacksmiths. By mapping the existing
drainage system in the area and modelling
arange of current and future rainfall and
drainage scenarios, the model is able to
give Council a clearer understanding of
current and future drainage conditions
and flood behaviour in the area. The study
report is currently being finalised and

electricity and gas services, will be available online in the near future.
telecommunications, roads and Now welcoming new members. Find out more at sustainableneighbourhoods. Watch out for an upcoming presentation
drainage. org.au or emall org.au. event on the 2D model.
Hazards: Lake flooding,
catchment flooding, inundation - -
by sea level rise (from channe) and Pelican boat ramp Pelican foreshore Swansea local
channel migration. ) adaptation planning
The tender for the design and The State Government has
construction of the new boat ramp and advised they will undertake The Swansea Local Adaptation Plan
associated infrastructure was awarded temporary protection work on will be informed by the work undertaken
ey o Hunter Wharf and Barge Pty Ltd. the Milano’s site. as part of the Pelican Blacksmiths plan.
Precinct The design process is well under The ongoing erosion of Pelican Council was successful in securing funding
Residential land way with completion and approval of foreshore continues to be a from the NSW Government Floodplain
the final boat ramp design expected concern for the community, and Management Program to support
east of the in early April. Council has been working with development of a local adaptation plan
Pacific Highway Due to the complexities of the site and various government departments for the Swansea community. Community
dynamic environment, time has been to address it. Council recently engagement is expected to commence
Assets and infrastructure: spent on the design process to ensure received grant funds from the NSW later this year. Council is currently collating
Residences, holiday park, sports that the boat ramp is engineered to Coastal Management Program for background information on catchment
field, school, withstand the channel currents. Site the design of foreshore stabilisation characteristics, assets and hazards in the
parks, electricity and gas services, demolition works begin in March 2018. works in the area. area, and s considering the scope of the
eecoppipeatopeioaatiatd The design of the boat ramp will The erosion in this area is plan.
pathway and drainage. complement future management of the significant and will require ongoing The objective of the project is to help the
Hazards: sealevel 4 Pelican Foreshore as part of the Pelican management. In the meantime, Swansea community to better manage the
fise (from channe), flooding and ErnEamnentalbmd and Blacksmiths Local Adaptation Plan. Council is regularly inspecting the tisk of current and future flooding and tidal
channel migration. For more information, visit shape. foreshore to ensure that it remains inundation resulting from rising lake and sea
Assets and infrastructure: Bymes and lakemac.com.aw/pelican-boat-ramp safe for public access. levels. The project will help provide increased
Boathole reserves, wetlands, seagrass. certainty about future development and
beds, sand islands and habitat, asset management in the area.
Precinct 3 recreation and economic values. Az
B Hazards: Drowning of habitat. e
dunes . Want to scewve Documant Nk Poi ematon o
unes Hazards ing, inun Faleving Factsheets Document  Marks Pointand Belmont  Information  Previous
g s Precinct 5 channe | migration and know resources on the library izuth Ltocal on the project
Road east - residential, Surf Channel == 2 m{:ﬁr;".':bs‘“ tv:imkkey B} PI;P‘E o volunteer  newsletters
i i . N ackgroun group’s
o e, S e more? [T o i

electricity, telecommunications,
beach and dunes.

Hazards: Beach and dune
recession, and coastal inundation.

boat ramp, groynes, breakwall, training
wall, Blacksmiths boat ramp and
Grannies Pool.

Hazards: Flooding, inundation and erosion.

For more details visit
shape.lakemac.com.au/

futurepelicanblacksmiths Visit shape.lakemac.com.au/futurepelicanblacksmiths

‘You can also post questions and sign up to the project eNewsletter.

@ 0249210333 @ lakemac.com.au @ council@lakemac.nsw.govau @) lakemaccity € lakemac

. Box 1906 HRMC NSW 2310 O 126-138 Main Road, Speers Point NSW 2284

Community Newsletter No. 3 - Phase C - March 2018
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Swansea Newsletters

Have your say
Planning for

future flood
gnd coastal risks“

Swansea

Help plan for the future

Living by the coast and lake in Swansea is a great lifestyle, and it is important that we manage this dynamic
environment

Expert scientific advice from the Bureau of Meteorology, the CSIRO and NSW Government agencies, predicts that
sea levels will rise at a rate that will begin to affect coastal communities in coming decades. This advice is periodically
updated and Lake Macquarie City Council carefully monitors climate change projections. The NSW Government
requires councils to consider this advice when calculating ocean, lake and flood levels for future coastal planning.
Lake Macquarie is a tidal lake, so water levels are expected to rise at the same rate as the ocean. Swansea has many
low-lying areas that are already impacted by flooding or inundation during king tides. As sea levels rise, the number of
properties exposed to storm flooding and/or tidal inundation, and the frequency of these natural events, will increase.
Council is committed to keeping our community safe from climatic events into the future. Decisions we make now can
have lasting impacts. New roads, drains and homes built today will still be around in 50 to 100 years, so we have to
plan for the future now.

This information outlines how Council and the community can work together to develop a local adaptation plan for
Swansea to better plan and prepare for flooding and inundation issues.

Have your say

Planning for future

flood and coastal risks

Swansea

Lake Macquarie City Council is committed to collaborating with the
community to provide a safer community now and in the future.

This is the second newsletter for residents outlining how the community
and Council are working together to develop a local adaptation plan to

address current and future hazards in Swansea.

Why plan for future flood risks

and sea level rise now?

As you know, living by the coast and lake is a great lifestyle. It is important
that we manage this dynamic environment where sea and lake levels are

gradually rising.

Decisions we make now can have lasting impacts. New roads, drains and
homes built today will still be around in 50 to 100 years, so we have to

plan for the future now.

By planning early, there is time to identify future flood risks that may arise

and create the best plans to adapt to those risks.

Newsletter 2 - February 2019

Snapshot
of the
planning
process

Over the next 12 months,
Council will work with the
community to...

Phase A

Understand the
o problem of future
flooding and sea
level impacts on the
coastand current
community concerns

In NSW, councils are responsible for managing local flood risks. In 2012, Phase B

Council adopted the Lake Macquarie Waterway Flood Risk Management

Drop-in information sessions

Come along to find out more about the project and
share your feedback to help us understand flooding
and drainage issues in Swansea.

y 28 Jul
Swansea Markets, Quinn Park, Swansea
Thursday 2 August 3-5pm
Swansea Public School Hall, Rawson Street, Swansea
Saturday 4 August 9.30-11.30am
Qutside Coles, Pacific Highway, Swansea

Thursday 9 August 5-7pm
Outside Woolworths, Josephson Street, Swansea

Community workshop

Explore the impacts of sea level rise on
future flood levels and how Council and the:
ccommunity can plan for the future to combat
this complex issue.

Tuesday 14 August, 6-8.30pm
Swansea Multipurpose Centre
228 Pacific Highway, Swansea

Register for the workshop at shape.lakemac.
‘com.au/adapting-swansea

If you are unable to attend the workshop
you can still be involved. See over page for
opportunities to contribute or to contact Council.

Identify possible

Study and Plan that identifies areas at risk of flooding and tidal inundation.
solutions

The Plan \ds dey of specific local 1 plans to
address flood risks in each low-lying area around the lake.

Phase C

Determine the most
appropriate solutions
and prepare a draft
Local Adaptation Plan

Project update

Activities ° Community workshop * Onlineissues

todate: ° Fourdrop-in
information sessi

and ideas map

* Volunteer

* Two ‘Let's Talk’ Community
community Working Group
information forums formed Place the draft Local

Adaptation Plan on

View our online

To find out more, visit shape.lakemac.com.au/adapting-swansea interactive map.

Your feedback snapshot enclosed e

Getinvolved

Visit shape.lakemac.com.au/adapting-swansea

exhibition, adoptand
implement the plan

Complete the adaptation
options survey

Why is Council and the community planning for future
flood risks?

In NSW, councils are responsible for managing local flood risks. In 2012, Council adopted the Lake Macquarie Flood
Risk Management Study and Plan that identifies areas at risk of flooding and tidal inundation. This planning document
recommends development of specific local adaptation plans to address flood risks in each low-lying area around the lake.

What is local adaptation planning?

Local adaptation planning aims to identify actions that Gouncil and the community can take to respond to long-term
changes in our climate. Our focus at Swansea is to prepare for the impact of increases in lake and ocean levels over
the next 80 years (up to the year 2100).

Local adaptation plans focus on flooding and sea level rise and are location-specific. These plans are developed with
local people to guide future land use decisions and the design and maintenance of roads, drains and other assets.
Plans also consider emergency responses during storm and flood events, erosion, beach recession, lifestyle and
maintaining a healthy environment.

The City's first local adaptation plan was prepared with the communities of Marks Point and Belmont South. A second

plan is currently being developed with the Pelican and Blacksmiths communities. View these projects online at
shape.lakemac.com.au.

Help prepare the community’s local adaptation plan for Swansea
by sharing your ideas and experience of storm and tidal flooding.
Your feedback helps us to understand future flooding risks and
potential adaptation measures.

Have your say:

« visit a drop-in information session;

« attend the community workshop on Tuesday 14 August;
* complete and return the community feedback form;

* complete the survey online at shape.lakemac.com.au/
adapting-swansea;

* ask a question online or email council@lakemac.nsw.gov.au;
* sign up to the project newsletter;
* share ideas or comments on our online interactive map.

Get involved! Your comments will help to
inform our understanding of current flood
risks in Swansea and plan for the future as

lake and sea levels rise. .
Example of Council's online interactive map.

Register for the community workshop at shape.lakemac.com.au/adapting-swansea

® 024921 ¢

@) lakemac.com.au @ council@lakems u € lakemaccity
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What we’ve heard?

Over the past few months, Council has heard your
experiences and concerns about future flood risks
in Swansea. From your feedback, we have a greater
understanding of the current and future flood risks
in the local area and are using this information
toinform the planning process. A community
engagement summary of the activities undertaken
and feedback received is available at

shape. com

Council spoke to more than 200 residents and
business owners at our face-to-face sessions and
received 128 comments and 26 surveys. There

have been more than 1000 visits to the Adapting
Swansea online project site.

Of the comments received, the most commonly
cited issues were maintaining the lakeside lifestyle,
managing drainage and sewerage, low-lying land
and property inundation, property values, insurance
and climate change science.

“Why do you
think planning
for Swansea
isimportant
enough for you
to volunteer
your time at
acommunity
workshop?”

Number of responses
=]

At the community
workshop in August,
more than 150 current
and emerging issues
relating to sea level
rise were raised

by participants.

The significant

issues for Swansea
identified to be
addressed in the
short-to-mid-term
include foreshore
erosion, evacuation and

eemergency management plan, blocked drains and
tidal flooding. Significant issues raised for the mid-
to-long-term include access to Swansea Heads

and Caves Beach, roads and drainage permanently
damaged, and loss of wetlands.

@

Sealevel Swansea’s Swansea's Flooding  Utiities  Proposed Impacton Tidesand

future.

“During the last
king tide in Swansea,
I was shocked by how

much water was rising
from the stormwater
drains and across
Bowman Street.”

“Impacts of tides
are increasing,
imagine one
metre more.”

attributes (sewer,  options lakeMac rainfall

electricity)

“Swansea is
typical of many areas around
the lake, but itis also a major
thoroughfare to and from
the area. If nothing is done there

will be serious consequences

for many people,

we must adapt.”

Have your say' Complete the Swansea Community Survey on adaptation options.

Adapting Swansea Community Newsletter 2
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Combined LAP Newsletter

Water over more than 100 metres of the Pacific Highway
affecting traffic movements and driving conditions

Water over the floors of shops and commercial Businesses
causing short term closure.

Water pooling i foreshore reserves, sporting fields and
playgrounds restricting use for a few days at a time.

Water pooling in car parks restricting use for (ess than 24 hours

Water pooling in car parks restricting use for at least a few days
atatime

Please provide any additional comments (i you require more space, please attach additional pages)

Please

old, seal

ompleted survey before Friday 5 June 2020.
ded below.

nd post your
The reply-paid details

TAPE AND
RETURN

Join the conversation

Qur community eNewsletters share information about our projects and services, opportunities to shape our future
and things to enjoy in Lake Macquarie.

Please select any eNewsletters that interest you and we will add you 1o the mailing lst:

O Your Ciy Online. O Lake Macquarie Tourism O3 Museu of Art and Culture (MAC)

O creative Lake Mac O take Macquarie Holiday Parks 0 community Noticeboard

O co Advocate O tandeare update O oversss

O Lake Mac Libraries Al Abilties Me2 Program O Koori Grapevine

otvery Adcross: No stamp requied
Locked Bag 1 fpostod o Avsra

%00
HUNTER REGION MG NSW 2310 I I I

s
Planning for Future Flood Risks

Lake Macquarie City Council

Reply Paid 67121

HUNTER REGION MC  NSW 2310

What other options will form part of the local adaptation plans
as business as usual?

1 ad:

Many of the options to be included in the I

1 i

business as usual e

These options fall nto the following categories:

A0

ongoing iy,
communty  preparedness _regulation
eduationand  and carly and City
waming  planning.

systems

Related local news

Blacksmiths Surf
Amenity Assessment
Were undertaking a surf amenity

natural movement of the waves is
tansporting sand and sediment, and
this is changing the behaviour of the
surf including wave size and surfing
amenity

Find out more at shape.lakemac.
‘com.au/blacksmiths-beach-surf-
assessment

Swansea Tidal Gates
We are excited to announce that

fisks in the local stormwater systern
proudly funded by the NSW Government
as part of its Increasing Resilience to

Monioring and maintenance

environmenta assts, such s wetlands

and manage Swansea Channel
and waterways, while maintaining
community access and recreation.
Share your ideas and find out more
at shape.lakemac.com.au/coastal

Pelican Foreshore

1n2019, Council engaged Salients
Consulting to develop foreshore
stabilisation concepts for 900m

been developed and are undergoing
technical and econormic assessment
with results expected in July.
Following Councit's review, the results
and recommendations will be made
available for public review.

Marks Point Belmont South
Foreshore Management
Plan

This Plan focuses on erosion,

‘evacuation routes,

necessary.

EIPAN 3

Access and sand Adgitonal

emergoncy  replenishment  foreshore

planning, and du protection
fudng  management  works

abilitation of
Lake Road, Swansea
Rehabiltation works along Lake

Road il be delivered over multiple
stages. Th frst stage involves the
area of road closest to the lake and
connecting with The Esplanade.
Concepts for this stage are now
under review: The intersection with
The Esplanade will be improved
tallow for safer pedestrian and
vehicle movements. Construction of
this stage is expected 10 start n the
20202021 financial year. Laer stages
of the project will deliver further
improvernents on Lake Road between
The Esplanade and Josephson Street,
including road resurfacing and
drainage reconfiguration works.

Replacement of Swansea
Jetty on Belmont Street
Detailed designs for a new jetty

Have your say
Planning for

Future Flood Risks

Pelican, Btacksmllhs

The project

Swansea and surrounds

COVID-19 response

communities that may be vulnerable to
flooding and tidal inundation impacts
as sea and lake levels rise. Swansea

evolving situation with
COVID19, Council s continuing to follow all
advice provided by Federal and State health

pelican, Blacksmiths and Caves Beach
each have future flood and coastal rsks
unique to these areas. Planning to adapt
communities over time to mitigate future
flood risks allows local residents and
businesses to assess the risks early,tilor
adaptation options to meet local needs
and act when and where necessary.

We are working together to keep our
community safe now and in the future.
Decisions we make can have lasting
impacts. Many of the new roads, drains
and homes built today willlkely still be
around in 50 10 100 years, 5o we need to
plan for the future now.

Where are we now?

authorities, taking measured precautions
o keep

our saff and community safe
Afulllistof available support and
information on services and facilties
is available online at lakemac.com.au/
covip-19,

We want to keep our City moving and we
are continuing to progress project work,
such as the local adaptation planning
projects, as much as possible under these
new and challenging conditions

We're working 1o ensure our community
stays connected and gets the services it

Counclconinues to colaboratewiththe Commurity Working roups for the

pelican an

\ Adaptation plans,

as well as a project steering committee involving cummumw members and
NSW Government representatives. Last month, a feasibility assessment of
adaptation 0pUons Yas completed by ourconsutan, e 35 pat of the NSW

and floatin are
underway. The concepts for the

Climate Change grant program.

the foreshore at Marks Point and
Belmont South and considers the
impacts of rising lake levels, We

are reviewing concept designs for

Find out more under project news at
shapelakemac.comau/adapting-

by Councits
Aquatic Services Committee, with
the fixed jatty and floating pontoon
combination the preferred option

to s th local conditons and

Coastal
Program

The Coastal Management Progiam
identifes new opportunities o
improve the health o our lake,
care for our beaches and coastine

public review later this year,

preparing the
draft Plan, which will be avalable for

Find out more at shape lakemac.com.
‘au/adapting-marks-point-belmont-
south

I needs. The project is
heduled for constucton fom
September and we are aiming for
completion at the end of this year,in
time for next summer.

Over the past two years, residents of Pelican, Blacksmiths, Swansea and surrounding
than i flooding

and tidal inundation issues. The joint Council and Community Working groups
shortlisted 31 adaptation options for the feasibilty assessment,eight of these are

2g0). Other

G T e il o

minimal

e in mitgating o preventing dentfed fuur flood e e about the
the

Adapting Swanse:

sit shape.lakemac.com.au/adapting-swansea

and shape.lakemac.com.au

licanblacksmiths

Snapshot of
the planning
process

ith the community t

omplet
nundation su

Options included in the cost benefit analysis

Raise and fill land and built assets options

1. Raise and fill residential areas

The following options to be assessed in the cost benefit analysis have been selected in
Working groups and steering comittee. The figures show one suite of staged adaptation options proposed for the Swansea
economic centre (CBD) to manage the effects of climate change and sea level rse. For more information visit

CURRENT
SCENARIO - cen)
NO FLOODING

o Pacifc Highway
Guront vater v

Swansea C

CURRENT
SCENARIO -
FLOODING

FUTURE
SCENARIO -
DO NOTHING

raising residential land and o o

are above the requited projected flood planning level,

2. Raise and fill other areas
This optian involves raising land and other assets and infrastructure
in non-residential areas including educational land and schools,
recreational land including foreshore, reserves and playing fields,
‘Swansea Holiday Park, and commercialland in the economic centre
(CBD) to ensure they remain seviceable as sea and lake levels rise.

Channel and foreshore protection works

3. Protection works at Black Neds Bay
This opton involves installaton of a raised revetment, similar to
existing beakwalls and other hard protection works, 1o create a barier
betwcen the ocean and the ccanomic centre (CBD) o protect the area
from sea level ise and wave overtapping.

4. Raise Ungala Road
This option involves the infastructure to aise the oad, and act when
necessary o protect properties and community assets near the boat
ramp and prevent looding on Mankil Street and further along Ungala
Road towards Grannies Pool.

5. Relocate holiday park
This option involves relocating Swansea Holiday Park to another area
locally in the ity, protecting environmental assets and maintaining
community access o the foreshore for recreational use:

Wetland and environmental assets
protection options
6. Wetland i land

This image represents the future scenario if no action i tahen to directly adapt to the issue. The extent and depth of
ﬂcodmg willincrease in addition 10 wave overtopping occurring i Black Neds Bay into the adjacent properties and beyond.

FUTURE
ADAPTED
COMMUNITY

the western-side

picts a series of: stage t

Figure 4
of Black Net
of Black

on connectivity to th
constructing a new C3D on exiaing cur porks

ds
Heds o by rasingand g roperies. toge 3 shaws "nerase e gy v imets mondaon pacs
scenario of raising by potentially

Have your say! Help us understand v
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complete the surve

This option allows the wetlands to naturally migrate landward anto
lakeside environmental protection zoned land as water levels ise in
the channel and lake.

7. Wetlands move onto other types of adjoining land
This option allows the welands to naturally migrate landviard as
water levelsrise in the channel and lake  this may involve loss of
reserves and acuisition o other public or private assets

8. Offset losses of wetlands with reservations in lake areas.
This option compensates the losses of existing wetland areas vith the
development of protected wetland reserves elsewhere around the lake.

Business as usual 'base case’

The base case involves continuing business as usual, which includes
coasta p along the channel,

works,regular maintenance, community education and engagement

and emergency preparedness and response. However, it does nat involve
aditional adaptation options to address potentialimpacts of rsing

sea and lake levels and future flood isks.

by 5 June.

LAKE MACQUARIE CITY COUNCIL

Next steps

Cost benefit analysis

Distribution analysis
eneit o)
"o ideniythe i

Develop the draft Local
Adaptation Plan

Sign up! Join the projec

s

Tell us about you
Name

Planning for Future Flood Risks
COMMUNITY SURVEY

Community acceptance and tolerance levels of tidal inundation
Part ofthe local adaptation planning process involves determining when particular actons need to b taken, Ths
survey will elp establsh the communiy’s treshold or potential flooding and tidal inundation impacts by asking
how your household wovld acceptthe possible changes,such as t your fesyle and praperty,access to roads and
footpaths o visit shops and services, and outdoor spaces

Email

This survey can also be completed online at shapelakemac.com.au/adapting-swansea and
shapelakemac.com.au/futurepelicanblacksmiths.

Areyoua (tick all that apply). ] Land or prope

Gender (please tick): [ male [ female O] prefer not to say

Where do you live (please tick): [ Swansea (north of Lake Rd) [ Swansea (south of Lake Rd) [ Swansea Heads
O slacksmitns [J pelican Foreshore [ Pelican [] Black Neds Bay [ Caves Beach [J other.

Whatis your age (please tick)- (] Under 20 [ 2030 0] 3140 [ 4150 O 51-60 0 6170 [ 70+

O other:

O resident O

Please share your thoughts on the following statements
yo

estricting use for less than 24 hou

Water over sl sectons of ocal oads and aopaths

less than 2 ho
properties til avalable

Water over many local roads and footpaths restricting use for
urs, with access to the suburb and to individual

properties disrupted at intervals

Water over many local roads and footpaths restrictng use for
less than 24 hours, and access to the suburb and to indvidual

estrcting use for 2

Water el scions ofoca rosds and gt

Sl aiable

Wt over many ocal road and ogats rstcinguse o
s, with access to the suburb and to indvidual properties

disrupted at intervals

Water over many local roads and footpaths restricting use for
-3 days, and access to the suburb and to individual properties.

Water over roads and footpaths preventing access to local
shops, doctor, friends or club for 26 hours

ps, doctor, friends or club for a

Water over roads and footpatns preventing access to local
fow days ata ti

Water pooling in part of my yard for a day or two at a time, but
never reaches the floor level of my house, sheds or garage

H e pooling in parof my yard or a week, but never reaches

" e hoor kve fy s et of e
Water pooling in my yard for a week or more and rises above
the floor level of my garage or shed for less than 2 hours

Water pooling in my yard for a week or more and reaches the
floor level of my house for less than 24 hours




Appendix 2.5;
Community exhibition of draft LAP

Engagement activities
Council exhibited the draft LAP for 42 days, from 2 August 2021 to 12 September 2021.

Key elements of the community working group and Council designed communications and engagement plan
include:

- Shape Lake Mac page with online submission form

- Direct emails to 30 external stakeholders including government agencies, community organisations and
business/industry groups including the insurance, building and development sector

- Direct emails to the community LAP working group to share with their contacts
- Postcards and posters distributed at local centres

- Corflute posters installed at key locations in LAP suburbs
- Letterbox drops with trifold flyers — please see note below
- Promotional video for social media

- Social media posts on Council’s Facebook page

- Media release

- New FM and 2HD community radio announcements

- Inclusion in Shape Lake Mac e-news (4752 subscribers)

- Inclusion in Your City Online e-news (9682 subscribers)

- 96 text messages sent to previous “Let’s Talk” participants

- Email campaign to 1638 people who participated in previous engagement for Pelican, Blacksmiths, Swansea.
61% opened the email and 46% visited the website (sent 3 August)

- Afollow up email was sent to this email list in mid-August informing recipients of online sessions (57% open
rate, 23% visited the website)

- Afinal email was sent on 5 September promoting the final online sessions and advising close date for
submissions (51% open rate, 21% visited the website)

- Promotion in the Eco Advocate e-news - (6638 subscribers sent 19 August - 33% opened)

Council was advised that at least 25 residents living in the LAP suburbs had not received the tri-fold brochure in
the mail. Following enquiries with Australia Post, Council staff in collaboration with LAP working group members
distributed additional postcards and flyers in the area, including to those people that had missed the letterbox

drop.

Online information sessions and further engagement activities

As a result of Covid-19 public health orders, Council needed to cancel the five community drop-in sessions that
were originally scheduled for the exhibition period, replacing them with six online information sessions and an
offer to meet one on one to discuss the draft LAP.

Online information sessions were set up as Facebook events and promoted as paid posts. Overall, the number of
people reached was 34,177 with 85 responses to the event listing (people indicating their interest in attending).
Additional promotion was conducted by Shape Lake Mac e-news email (4752 subscribers) and updates to the
project’s Shape Lake Mac site.

The one-hour online information sessions were held at 1pm and 5pm on Thursday 26 August, Monday 30 August
and Tuesday 7 September.
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Each session included:
information on how to access an online and/or hard copy of the draft LAP
an overview of the draft LAP, including rationale, objective and actions
information on how to make a submission
time for questions and discussion.

In summary, 23 community members, five working group members, one Councillor and three Council staff
attended the online information sessions.

Online information sessions and further engagement activities
The Shape Lake Mac website for the draft LAP received 868 total visits
Volume one of the draft LAP received 67 downloads
Volume two of the draft LAP received 33 downloads

The “flipbook” for Volume One of the draft LAP received 2066 opens. 482 people read/engaged with the
document with an average reading time of six minutes 47 seconds

The “flipbook” for Volume two of the draft LAP received 1987 opens. 214 people read/engaged with the
document, with an average access/reading time of five minutes and nine seconds.

Council staff also provided hard copies of LAP volumes one and two to 15 working group members and five
community members.

As a result of the 30 direct emails sent to external stakeholders, Council received positive feedback on the
draft LAP from representatives of NSW DPIE, Hunter Water and the University of Newcastle.

Submissions

Council received 16 formal submissions on the draft LAP including 15 submissions from City residents and one
from a developer. This compares favourably with the total of six submissions received by Council in 2015 as a
result of the 60-day exhibition for the draft Marks Point Belmont South LAP.

Key issues and themes raised in submissions included:

- twelve of the 16 submissions received expressed either support (four) or strong support (eight) for the draft
LAP, three submissions were neutral and one strongly opposed the draft

respondents supporting the draft LAP raised timely action around on-ground works (three), preventing
flooding and protecting wellbeing (five), the need for immediate and ongoing funding (five) and the need for
flexible/adaptable trigger-based implementation of the LAP (three)

B2 LAKE MACQUARIE CITY COUNCIL



- four submissions flagged the need for action related to sewerage and drainage infrastructure whilst four
raised the importance of inter-government/agency collaboration

of the five submissions that included reference to funding and governance - three respondents flagged the
importance of - or interest in - the cost benefit analysis, including concepts of beneficiary pays and the need
for future capital reserves to address climate change

of the three neutral responses received two were generally positive in nature, with one of these indicating an
interest in participating in future working group activities

one submission strongly opposed the draft LAP based comments and questions related to the causes of
flooding and coastal erosion not relating to sea level rise

- four submissions expressed appreciation of current and former LAP working group members, Council and
council staff for support

nine respondents indicated an interest in participating in future LAP working group meetings/activities whilst
five wished to be kept informed.

As a result of submissions and feedback received during the exhibition Council made around 30 minor
amendments to the draft LAP (Volumes 1 and 2) to correct or clarify wording. No substantive changes to the draft
LAP findings, actions or implementation plan were recommended as a result of the exhibition.

e
=K
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APPENDIX 3

Hazard summaries
for LAP areas




3.1 Pelican and Blacksmiths hazard summaries

Beach erosion - The nalural process of sand
remenval rom beaches during stoms when

mmmmhﬁmmmm
returned to the-shore naturaly and the beach
gradually rapullt over several years.

Baach recession - The siow landward movament

of 1he shareline over the kong fenm. | ocours when

the supply of sand 1o the beach s less than the -
amount of sand beng fost, and 18 ntensified by
fising sea levels. As the shoreline moves landward

it will bring coastal hazards cioser to property, —

potentially incraasing risk.

Coastal inundation - can ocour during high Tides
combined wilh stons, when sea waler from
waves overtops coastal besriers such as dunes and &5
seawalis, and Inundates areas behind tha beach
ahd dunes, This type of inundation can also be
cased by coastal creaks, astuanes and stormwaler
gysterms that are connectad 1o the ocaan when
ocean levels are high. Elevated sea levals a5 a result
of sea lavel risa contribute to coastal mundation.

BEACH SIDE

Channel evelution - Since the late 18008,
Zwansea Channel has continued to adjust iself in
reeponse to ongoing engineering works that allow
the channel to be navigable. The channel *
wall mmu mwmmma
anfrance—chanral avaltion, This rock ammoury
mmnmmumufhmm walociy of
water movement and ercsion both upstream and
downstraam of the Swansea bridge.

Lake fiooding - The temporary
covering of low-lying areas with
lakia water due to high ralntail
across e lake catchment. AS
the averags ‘stil-water’ leval of
the laka rises with sea level rise,
flood levels aiso rise, so flood
watars will be deaper or affact
MHOFe Proparties.

CHAMMEL

Tidal/permanent mundation -

LAKE S5IDE

and lake levals gradually rise this
will worsan. |

Lake foreshore eroslon - The
loss of lake foreshore land from
Wava ermsion.

Bulld up dunes with additional sand
Construct and maintain seawalls along the
beach

Construct an artificial offshore reet
Rastrict 4WD access to the beach to strengthen
dunes

Strengthen dunes with native vegetation
Cormmumnity manitaring of eroslion trends

Montor impsct of channel dredging on foreshore
Comimenity monitoring of srosion trends
Construct and maintain seawalls along the
channal

Move Pelican boat ramp landward

Limit devaiopment along the channal

Sal new development Back from the channel

Daslgn bulldings that can be adapted to higher
ﬂuodbwahmtim
Urﬁmmgdaﬁt?hmudprmsm
Comruntty menttening of watsr ks trends

Lisa ranwater tanks 1o capture stormmwater rur-of
Liilise slevatiad swales ag opposed 1o pit and
pipa dralns

Improye design of sewar system to pravent
failure in floods

Produce flood emergency and education plan in
confunction with SES

Manage housing dansfty in fiood prone ansas
Bulid Tiood detentlon basing

Set new development back from the foreshoss
Raise roads and drains over lime

Limit new devalopment on areas sat to be
permanantly rmmm

Allowe wetlands to move landward as lake
lewels risa

Ensure new development can be adapted
over fime

Monitor impact of channed dredging on lake
foreshore

Gormmunity menttoring of esosion frends
Strengthen laka foreshore beach with seawails
and sand

Consiruct and malntain seawalls along the lake
foreshore

VOLUME 2 - APPENDICES: LOCALADAPTATION PLAN FOR FUTURE FLOODING AND COASTAL RISKS 2021
PELICAN, BLACKSMITHS, SWANSEA, SWANSEA HEADS AND CAVES BEACH

Bo



66

Living by the coast and lake is a great lifestyle. Managing the coastiine and adapting
to changing sea and lake levels is important. Decisions we make now can have lasting
impacts. New roads, drains and homes buikt today will still be around in fifty to one
hundred years, 50 we have to plan for the future, now.

Lake Macquarie City Council is committed to providing a safe community now, and in
the future. This information sheet provides an overview of s2a level rise and how it
may affect Lake Macquarie.

Sea levels are rising due to the warming of the atmosphere and cceans, which causes
the water in the oceans to expand. In addition, the melting of land-based glaciers and
ice sheets increase the amount of water in the ocean.

Sea levels are rising gradually at a rate of around 2.6mm
per year in the lake and off the coast of NSW.

The rate of sea level rise is expected to increase over
time, resulting in a 0.9 metre increase in sea levels by
21040

This means low-lying land around the lake could be
permanently inundated by 2100. Most of this land is
managed by Council, however some of this land includes
private property. In addition, approximately 7,500 homes
may be temporarily affected if a serious flood were to
occur on top of a 0.9 metre rise in lake levels.

{111

1 I A3

FUTURE FLODD
(MENUM TERM)

FUTURE FLO-DOD
ALOMNG TERM)

expand. In addition, the melting of land-based glaciers and
ice sheets increase the volume of water in the ocean.
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The Lake Macguarie Waterway
Food Risk Management Study
and Coastal Fone Hazards and

that sea levels on the east coast of
Australia will rise by 0.90 metres by
about 2100

Since these studies were
completed the Intergovernmental
Panel on Climate Change (IPCC),
Bureau of Meteorology and CSIRO
have completed a new assessment,
planning levels for sea level rise on
the NSW coast are 0.31 meires by
2050 and 102 metres by 2100
relative to the 2015 average levels:
Council reviewed the new levels in
2015 and resolved to continue -
using 0.9 metres, a5 it is reasonably
tlose to the most recent reports
and changing the planning levels

100 often would be unhelpful for

owners, builders, developers and
planners. Planning levels will be
reviewed again when there & new
scientific advice, orthereisa
change in government policy.

‘What can we do?
Sea levels are rising due to the wamming of the atmosphere We can work together to identify local e
and oceans, which causes the water in the oceans to solutions to changing conditions in low- e 2

lying areas around the lake. i ——

More info
over the
page




Am | affected?

Coundil is working with the communities
of low-lying areas to develop Local
Adaptation Plans to manage future
flooding and inundation as a result of sea
level rise. Local Adaptation Plans guide:

* future land use decisions

*  how we design and maintain roads
and drains

* what is required to make buildings
safe and durable

* emergency response during floods
and storm events

*  how we manage erosion, beach
recession and inundation

*  how we keep the lake clean and

healthy

The first Local Adaptation Plan was
prepared with the communities of Marks
Point and Belmont South and can be
viewed on Council's website.

Mot flood prone land is affected by sea
level rise. To find out more about whether
your property is in a flood prone area,
wisit wwwlakemac.com.au/development/
flooding.

For details on upcoming community
events as part of local adaptation
planning and fore more information on
sea level rise, flooding and drainage,
visit haveyoursaylakemac com.auy
futurepelicanblacksmiths

Other information sheets
@ Groundwater and drainage

[2) Fooding

@ Coastal processes and hazards

As sea and lake levels rise, some low-lying areas along the coast and arcund the
lake foreshore may be permanently inundated. This means they are permanently
covered by water or regularly covered by tides.

Flooding is different from tnundation in that flood waters have a temporary
impact, where flood waters cover areas for a period of time in response to an
event (most commanly a storm), then they recede.

As the average “still-water’ level of the lake rises with sea level rise, flood levels
also rise, 5o flood waters will be deeper or extend further.

@ See the Flooding info sheet for more information.

Sea level rise s expected to have an impact on shoreline recession at Lake
Macquarie beaches. Recession is expected to be greater at the southem end of
beaches by the year 2100, however the risk of impact to existing communities is
minor.

The extent of recession will vary from beach to beach but as general rule the
extent of recession by the year 2050 and year 2100 varies around 20m and 40m
respectively. Sea level rise is also expected to intensify coastal erosion

and inundation impacts during storm events.

See the Coastal Processes and Hazards info sheet for more
information.

There are three water level gauges in Lake Macquarie operated by the NSW
Government, at Swansea, Belmont and Marmong Point

The gauges measure water levels relative to a fixed point on the land. Relative
levels can change due to various factors such as land subsidence er El-Mifio
oycles and other oceanic cycles that occur at time intervals of 20 — 30 years, as
well as sea level rise.

Measurements of relative lake level from the Belmont gauge indicate a rise of
2.6mm a year over the last 25 years, a 6.5 centimetre rise since 1986. The nearest
fully calibrated gauge, at Port Kembla and operated by the Australian Bureau of
Meteorology, shows a rise of 26mm a year since it began measurements in
1991

Visit Manly Hydraulics laboratory for more information:
http:/f new.mhlLnsw.gov.au

The MSW Government requires all Councils to include the effects of climate
change and sea level rise in their planning for flood and coastal risks. Council is
responsible for flood planning in Lake Macquarie City. This includes planning to
reduce risks to natural and built environments.

Council has a duty of care to ensure assets such as new houses or roads, and the
communities that use them, are safe for the life of the asset — this could be up to
100 years. Council's main planning instruments, the Lake Macquarie Local
Ervironment Plan (LEF) and Development Control Plan (DCF), include planning
controls to manage the risks from future flooding and sea level rise.

These controls will be reviewed as local adaptation plans are prepared for low-
lying areas around the City.

@ 02 4821 0333 o v lakBMEC. Com.au 0 councit@akemac. new.qov.au ﬂ lakamaccity a lakemac
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Living by the coast and lake iz a great lifestyle, and it is important that we manage Groundwater. is found in ‘open’
thizs dynamic ervironment where sea and lake levels are gradually rising. Decisions we soils such as sand and gravels.
make now can have lasting impacts. Mew roads, drains and homes built today will sall Groundwater iz fed when rainfall
be around in fifty to one hundred years, so we have to plan for the future, now. and water from creeks seeps into
the ground.
Lake Maoguarie City Councl is committed to providing a safe communify now, and in 1 I. ] e .
the future. This information shest provides an overview of groundwater and drainage ::;t!-nf'a::ndlh lmmgg:adwﬁltj!:
and how they may be affected by lake fiooding and rising Lake levels. S e aks il ofF th coast of
MNSW. Tha rate of sea level rize is
Low-lying, flat areas expected to accelerste ower time,
around the lake are resulting in 2 0.9 metre increase in
difficult to drain. Most sea and lake levels by 2100
natural waterways and ) ;
constructed drains ol
eventually discharge into 7 ey
the laks 2 amount. affecting drainage and
) other infrastructure swuch as sewers,
Dwring high tides and lake road-base and building
floods, lake water bachs foundations.
up info low-tying
stormwater drains. In @ m mﬂ'e: af_f.ertd
some cases, this lake ; e ey skakty
water overfiows onto nﬂﬂhﬂﬁqgﬁﬂliqgfﬂIUQﬂlﬂE
streets and footpaths. Any ﬂ““h:‘fﬂl’mﬁ"!‘ £ e
rainfall is unable to drain i e
away. High groundwater g bed Em :
lewels can slow or prevent
drainage in low-lying 'ﬂhglne?ngsuﬂhte:imln?geﬂgmﬁs
b swales) iz preferable to pits and
5 pipes below the ground.
image sowte Repart on
GrOUnaWaEr -
Rednead o SWwanses
In 2014415, Council responded to arcund 1500 drainage- We can work together to identify local
related service requests, of which arownd 2% came from the solutions to changing conditicns i low-lving .
Pelican and Blacksmiths areas: areas arcund the laks and coast ) 3
City drainage budget for 201516 financial year: | Fi N I
Excludes work funded by the private sector and s 'k
Sustatnability grants. P
\ Maintenance and asset replacement -
Ower §2 million . ; )
Stormowater Guality Improvement Devices |=. < l""l 4%,
Around $1.3 million. L g
:‘i;?h Hew drainage infrastructure By
Around 32.1 million

ower the
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Am | affected?

Council is working with the communities
of low-lying areas to develop Local
Adaptation Plans to manage future
flooding and inundation as a result of sea
level rise. Local Adaptation Mans guide:

= future land use decisions

* how we design and maintain roads
and drains

* what is required to make buildings
safe and durable

*  emergency response during floods
and storm events

* how we manage erosion, beach
recession and inundation

* how we keep the lake cl=an and

healthy

How can | help?

For details on upcoming community
events as part of local adaptation
planning and fore more information on
drainage, visit
http//haveyoursaylakemac.com.au/
futurepelicanblacksmiths

If you think there is an issue with
drainage in your area, submit a service
request to Council Be sure to provide
relevant details including location and a
description of the issue. Photos can
help.

Council responds to over thirty thousand
service requests each year, which are
prioritised according to available
resources, urgency and future scheduled
works. It is not uncommon for fiat, low-
lying areas to have problems with
drainage (see over the page).

It is often the case these issues can only
be addressed as part of a bigger plan on
how to respond to ongoing chamnges,
which local adaptation planning can
address.

To submit a service request, call ar email

Council at the phone and email address
at the bottom of this information sheet.

Other information sheets
@ Sea and lake level rise

[2) Flooding

@ Coastal processes and hazards

In the Lake Macquarie Council area, most natural waterways and constructed
drains eventually discharge to the lake. If the water level in the lake rises, it will
back-up into pipes and open channels, sometimes overflowing out of grates and
pits onto streets and footpaths in low lying areas. Rainfall cannot escape to the
lake through the flroded drains, adding to local flooding.

@ See the Flooding info sheet for more information.

Open and piped stormwater drains are generally designed to camy water up to a
1in 10 year rainstorm (a heawy rainstorm that you might expect to experience,
on average, once every 10 years). This provides a system that deals with most
rainstorms, at the most reasonable cost to ratepayers. If drains overflow in
larger storms, the systems are designed to direct water to overland flow-paths,
usually natural watercourses or road gutters.

To function well, drainage systems should have a fall of 1:100 or greater. This
ensures water can flow freely and rapidly enough to "self clean’ by remowing
sediment, leaves and rubbish that washes into the pipes. Sufficient fall can be
difficult to achieve in flat areas.

The fall along Goomera Street Blacksmiths, from the roundabout at the shops
to the drainage outlet at Pelican tnlet, is about 1.5 metres over 1000 metres — a
fall of 1:660. Buried drains are at least 300mm underground, typically with a
375mm pipe. This makes it even more difficuli to achieve sufficient fall to drain
flat, low-lying areas.

Council is trialling new technologies and techniques to improve drainage design
and function in low-lying areas. Tidal valves are being installed at Marks Point to
test their effectiveness in preventing high lake levels inundating low-lying roads
and land. The frial will be monitored by local residents.

Mew surveying and computer-modelling techniques are being used to assess
the design and effectiveness of the drainage system at Marks Point and Belmont
South. This should help pin-point problems in the system, and understand the
cause of the problem. It should also allow design changes such as filling land or
increasing pipe capacities to be tested before they are constructed. If these
technigues prove successful, they will be used in other low-lying areas, including
Pelican and Blacksmiths.

As lake levels rise, Council will need to raise and re-design stommwater drainage.
The Marks Point and Belmont South Local Adaptation Plan commits Coundcil to
work with engineering experts over the next few years to develop methods and
innovative designs to allow Coundil to maintain and improve drainage in
conjunction with rising lake and groundwater levels.

©)

See the Marks Point and Belmont South Local Adaptation Plan for
miore information.
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3.2 Swansea and surrounds Hazard Summary sheets

PLANNING FOR FUTURE FLOOD RISKS

SWANSEA HAZARD SUMMARY

MACQUARIE

CITY

TIDAL INUNDATION

What is it?

Tidal inundation is the process in which
seawater is driven up stormwater drainage
outlets, or over land, that is normally dry
ground. Tidal inundation events occur due to a
number of factors including king tides, low-
pressure cells, poor natural drainage, low-lying
areas and rising sea levels.

Large rainfall events and storm surges

also impact drainage systems and can lead

to worsened tidal inundation events and
localised flooding. Climate change and rising
sea levels are predicted to further increase the
extent and duration of tidal inundation events.

Why is it a problem?

Tidal inundation can restrict access and cause
damage to private and commercial property,
major infrastructure and roads, drainage,
motorists and pedestrians. Tidal inundation
also affects the natural environment

with important ecosystems and areas of

high biodiversity experiencing salt-water
inundation. Extreme tidal inundation events
have the potential to cut off major roads and
inundate parked cars and properties.

As sea levels rise, the frequency of tidal
inundation events and the severity of impacts
in Swansea and the surrounding areas will
increase.

When will it happen?

Currently, tidal inundation events occur in
Swansea around fives times a year. Without
adapting the area’s infrastructure, the number
of inundation events is likely to double with
0.1m sea level rise.

To date, tidal inundation is a short-lived
hazard, lasting four to six hours over parts

of Swansea, although some areas have water
pooling for a day or two after a king tide event.

Map of Swansea showing extent of .Im tidal inundation for a
i Water using

TUFLOW in 2019).

Where will it occur?

PLANNING FOR FUTURE FLOOD RISKS

FACT SHEET

LAKE FLOODING

What causes lake flooding?
Lake flooding can be caused by heavy
rainfall on and around the lake and its
catchment and can be influenced by off-
shore conditions and other meteorological
anomalies. Cockle Creek and Dora Creek
catchments are the largest contributors to
run-off into the lake. The level of flooding
is affected by the amount of rainfall on and
around the lake and the ocean conditions
at the entrance to Swansea Channel.

If there is a high tide or a storm surge

at the ocean entrance while there is
rainfall over the lake catchment, the

lake flood level will be higher.

Why is it a problem?

Lake flooding can cause damage to property,
such as houses and vehicles, and public
assets including roads, drainage systems,
ovals, telecommunications, power and
sewer. Flooding can also endanger people
through drowning, injury and health risks.

When will it happen?
Currently, minor flooding (nuisance) events
occur regularly in Swansea, affecting
roads, car parks, reserves and drainage.
Major flooding (significant) events
occur approximately every 10 years (e.g.
2007, 2015). The frequency and extent
of flooding are projected to increase
with changing climate conditions.

To date, lake flooding for major events
lasts approximately two days, peaking
approximately 10 hours after the
rainfall. The duration is dependent

on the intensity and frequency of rain
events and ground saturation.

With projected climate change and sea
level rise, the frequency, duration and

Depth (m)
0.05-01

Map of Swansea showing 10% AEP flooding extent
(similar to the Pasha Bulker Storm, 2007) from TuFLow | M 0.3 -0.4
‘modelling undertaken by WMA Water in 2019 Wos-o05

Where will it occur?

If we don't adapt, it is predicted that by around
2065, the Pacific Highway at Swansea will be
inundated by king tides several times a year.

Tidal inundation will occur along Swansea Channel peninsula
and the surrounding areas, including Black Neds Bay.
Low-lying areas will be at greater risk of tidal inundation (refer
to map above).

impacts of significant events are predicted

to increase, as shown in the figure
overleaf by the increasing number of

levels impacted from now until 2100,

Lake flooding will occur particularly along the Swansea lake

shoreline, around the headland and through to the channel.

f floor

(refer to map).

Low-lying areas will be at greater risk of lake flooding

Tidal Inundation Hazard Summary

Lake Flooding Hazard

Summary

PLANNING FOR FUTURE FLOOD RISKS LAKE

SWANSEA HAZARD SUMMARY MACQUARIE

GROUNDWATER

What is groundwater?

Groundwater is found in ‘open’ soils,
particularly sand and gravel above

a layer of rock or clay, that prevents
or slows water from draining away.
Groundwater occurs when rainfall
and water from creeks seep into the
ground. Groundwater is also known
as the ground water table, the level at
which water exists under the ground.

rainfall. The level of the groundwater is controlled by
the level of the lake and the ocean, although it will vary
alittle depending on rainfall. The groundwater level is
generally only 0.5 to one metre below the land surface
in flat areas. Those areas that are lowest lying will be the
first impacted by groundwater.

Why is it a problem?

During prolonged wet spells and as sea levels rise,
groundwater levels will increase. High groundwater
levels affect drainage by reducing the ability of rainfall
to seep away through the soil, causing pooling on the
surface that can remain for days after heavy rain. Drains
installed at or below the level of the groundwater will be
ineffective.

If groundwater is at seasonally high levels it will
discharge into creeks, drainage channels and wetlands,
reducing their capacity to contain and carry run-off. =
Groundwater, particularly saline groundwater, can also ﬁ
affect other in-ground infrastructure such as sewers, s y - Low:-05 |1}
road-base and building foundations. The effects of rising =1
groundwater on infrastructure will be investigated in
more detail in community local adaptation plans.

An independent study by groundwater experts shows
that as lake and ocean levels rise, groundwater between
Belmont South and Swansea will rise by a similar
amount

When will it happen?

Monitoring by the NSW Government shows that lake
levels are rising at a rate of around 2.6mm per year. The
rate of sea level rise is predicted to accelerate over time,
resulting in a 0.9m increase in sea and lake levels by
2100.

Where will it occur?
The sandy soils between Redhead and Swansea contain

a freshwater aquifer (pool of groundwater) that fills with
run-off water from the Jewells catchment, as well as local

PLANNING FOR FUTURE FLOOD RISKS

SWANSEA HAZAR

D SUMMARY

MACQUARIE

CITY

CHANNEL DYNAMICS

Channel ‘Swansea Wharf
dynamics as an ongoing risk.
What is it? Why is it a problem?

Channel dynamics refers
to the changing behaviour
and movement of Swansea
Channel, the ocean entrance
to Lake Macquarie. The ocean
entrance (downstream end)
of the channel is controlled
and permanently open due to
the constructed breakwater
(wall) at Blacksmiths Beach
and Swansea Heads. As the
channel is artificially held open,
it will continue to evolve until it
reaches a steady state, which is
typically achieved by widening
and meandering. However, as
rockwalls control the channel
it cannot widen and meander
easily, this results in the
following changes:
- Velocity of channel flows
- Depth and width of

the channel
- Navigable route
- Increased foreshore erosion.

Channel dynamics can influence
access and cause damage to

private and commercial property,
infrastructure such as seawalls,
revetments, roads, drainage, utilities,
public reserves and threaten the
safety of foreshore users and
swimmers.

The dimensions of the channel also
directly control the exchange of
tidewater between the ocean and
the lake. Any change in this control
will likely have major impacts on the
entire lake and surrounds.
Long-term solutions to channel
dynamics are incredibly expensive,
requiring multiple stakeholders to
chip in for the cost. Council has
recently implemented a short-term
solution at Pelican foreshore, which
was designed to last one summer
season. This solution can be seen in
the photos overleaf.

As sea levels rise, the frequency
and extent of damage occurring will

increase, resulting in significantly
more impacts on suburbs around the
channel and also low lying suburbs
around the lake.

When will it happen?
The impacts of channel
dynamics are being felt now,
with some existing near-shore
infrastructure being undermined
and subsequently collapsing or
being at risk of collapse.

If we do not adapt to this
changing hazard then it is expected
that the damages and risk will
increase, potentially posing a
threat to public and private
assets and public safety.

Where will it occur?
The changes related to channel
dynamics will be felt along the
entirety of the Swansea Channel.
Those areas closest to the
channel will be at greater risk of
encountering this hazard.

Groundwater Hazard Summary

LAKE MACQUARIE CITY COUNCIL
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Channel Dynamics Hazard Summary
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EAST COAST LOWS
AND STORM SURGE

What is it?

East coast lows (ECLs) are intense low-pressure systems
that occur off the east coast of Australia. These storms
can bring damaging winds, heavy rainfall and huge surf.
They can cause coastal erosion and flooding as a result
of elevated sea and lake water levels.

While ECLs can cause hazardous and costly storms,
they are also important for water security, bringing the
heavy soaking rainfall that fills dams along the coast
and the tablelands.

CoastAdapt NSW reports that ECLs produce nearly

a quarter of all rainfall along the coast and are
responsible for around 40 per cent of the heavy
coastal storms we see.

While ECLs can often result in elevated sea and lake
levels, storm surge can be caused by a number of
other factors including coastal trapped waves and
other meteorological anomalies.

Why is it a problem?
Storm surge occurs during extreme storm conditions. te i :30am 27 June 2007 - originally pr y
when strong onshore winds and low atmospheric u of i i
pressure combine to bring about a temporary and
localised increase in sea level. With an estuary like

Lake Macquarie, storm surge water levels might be
affected by a range of physical processes. Apart from
wind and atmospheric pressure changes; ocean and

local wind generated waves and catchment runoff can
contribute to elevated water levels causing flooding and
increased tidal inundation

Large rainfall events and storm surges also apply
pressure to drainage systems that lead to worsened tidal
inundation events and localised flooding. Climate change
and rising sea levels are predicted to further increase the
extent and duration of tidal inundation events.

by the J

When will it happen?

Storm surge and ECLs can form at any time of the year
and significant ECLs occur on average about 10 times
each year. Recent ECLs that have caused damage in
Lake Macquarie and its coastline occured in 2007

(the Pasha Bulker storm), 2015 and 2016

Storm surge and associated inundation of low-lying
coastal lands are expected to increase due to climate
change (CSIRO, 2007).

Where will it occur?

Storm surge and associated increases in wave height,
tidal inundation and flooding will predominantly
impact on our coastline and the low-lying areas of the
entrance channel and the lake. These areas include
Swansea Heads, Swansea, Caves Beach, Pelican and
Blacksmiths.

ECLs have a significant impact on coastal dunes
by increasing coastal erosion and dune recession,
potentially leading to damage of natural and built assets.
ECLs can also cause flooding in low-lying areas
frequently leading to damage of private and

public assets.

PLANNING FOR FUTURE FLOOD RISKS

SWANSEA HAZARD SUMMARY

COASTAL HAZARDS
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CITY

Lake Macquarie coastline.

What is it?

The coastal hazards experienced
on the Lake Macquarie coastline
are extreme storm events, storm
surges and human activities, which
have significant negative impacts
including beach erosion, shoreline
recession, wave overtopping,
coastal inundation, entrance
channel instability, sand drift

and dune slope instability. Coastal
hazard impacts most commonly
occur at beaches, where the
coastline is more vulnerable.
These areas are also known as
‘action zones'.

Specific coastal hazards applying
to Swansea, Swansea Heads and
Caves Beach include coastal
erosion, inundation, wave
overtopping, cliff stability and sand
movement (erosion and accretion).

Why is it a problem?

Residents and visitors enjoy Lake
Macquarie beaches and coastline,
the natural environment and built

g Damage

facilities/amenities, such as surf
clubs, parks and playgrounds. Many
also enjoy living near the coast.
This interaction between people
and the coastal landscape has
many social and economic benefits
but can lead to threats to our built
assets and natural systems. These
threats are predicted to increase
with further development along the
coast, coinciding with projected sea
level rise and increased intensity
and frequency of storm events.

When will it happen?
The coastal environment is
constantly changing. Coastal
processes operate at different
time scales, varying from hourly/
daily to decades or more. Some
processes vary in predictable ways,
while for others the extent and rate
of change are much less certain.
There is significant uncertainty
associated with exactly how and
when coastal change will occur in
response to coastal processes.

The Lake Macquarie Coastal Zone
Management Plan 2015 identified
coastal hazard lines, which show
the coastal areas at risk now, in
2050, 2100 and 2100 (critical and
essential infrastructure). See below.

immediate

— 200

— 200
o s

East Coast Lows and Storm Surge Hazard Summary

PLANNING FOR FUTURE FLOOD RISKS LAKE
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EMERGENCY PLANNING
AND RESPONSE

What does emergency

response involve?

An emergency is defined as an actual or imminent
occurrence of events such as fire, flood, storm, tsunami,
earthquake, etc. that endangers the safety or health of
people or animals, or destroys or damages property
requiring a significant and coordinated response.
Emergency planning and response is the coordinated
approach to help a community safely through a
natural disaster or other emergency. This includes
planning and coordination of services for the Lake
Macquarie area, public education and awareness of
how to plan for emergencies and evacuation

Why is it important for managing
future flood risks?

A community's response to flood hazards, especially
during a flood event, can have a significant impact on
safety for residents and visitors in the area. Education
and awareness about flood hazards, how to prepare
your family and property during an emergency,
evacuation routes, early warning systems, and how to
connect with broadcast information and emergency
services, are some of the ways emergency response
can help keep communities safe.

As sea and lake levels rise, the predicted risk and
frequency of flooding increases. Planning

for a community’s response to future flood

risks is part of the Local Adaptation Plan for Swansea
and Surrounds.

What services and plans will
activate during an emergency?
The NSW SES Lake Macquarie City Flood Emergency
Sub-Plan covers preparedness measures, the conduct
of response operations and the coordination of
immediate recovery measures from flooding in Lake
Macquarie. During floods, evacuations are controlled
by the NSW State Emergency Service (SES).

The SES protects and preserves life and property
during an emergency. Additional emergency services,
including NSW Police, Fire and Rescue, and NSW

Study (Umwelt 2016)

Ambulance, will also respond and work together with
the SES to help and protect the community.

The Early Warning Network (EWN) is a location-based
warning system for severe weather and incident alerts

Emergency Planning and Response
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APPENDIX 4

summary of Probabilistic
Hazards and Damages
Assessment

Probabilistic Hazard Assessment to Support
Local Adaptation Planning for Pelican,
Blacksmiths and Swansea - Final

Prepared by Sallents, the University
of Queensland and Flood Focus
for Lake Macquarie City Council

23rd September 2020
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Executive Summary

Risk Management and the Need for Probabilistic Hazard Assessment

The traditional approach to engineering and planning involves setting a standard for design.
An example of this is the *1 in 100-year flood”, the flood that has a 1% chance of occurring in
any given year, also known as the 1% AEP (&nnual Exceedance Probability) flood. This flood is
often adopted in New South Wales as the standard for determining building floor heights.

The adoption of this standard is an example of risk management, where a 1% chance, in any
given year, of above floor damage has been judged to be tolerable. Risk management is a way
of dealing with uncertainty,

While it may not be as immediately apparent, similar risk management decisions are made in
developing standards to guide the design of structures such as high-rise buildings and bridges,
making sure that they are strong enough to not fall. In that case the strength of materials
used in construction (concrete, steel, timber etc ) are also subject to some uncertainty, as are
the environmental conditions that they might experience in their lifetime which could
contribute to weakening of those materials and possible failure.  All these matters are
considered in the development of engineering standards to ensure that the likelihood of
structures failing during their designed lifetime is tolerably remote.

The approach of writing formal standards (such as those published by Standards Australia or
Engineers Australia) is appropriate where the uncertainties are well understood. However, in
the case of harards associated with waves, storms, tides and floods in highly dynamic coastal
environments, the effects of different processes and their interactions are subject to
significant uncertainty and sometimes the processes themselves are not well understood.

A typical engineering approach is to play it safe in this scenario. Where there is significant
uncertainty associated with many contributing processes, a common approach would be to
combine the effects of a severe occurrence of each process. For illustration, a 1% AEP ocean
storm could be combined with a 1% AEP catchment flood. The interaction of two processes
would be simulated using computer models to determine the appropriate flood planning level.
However, the chance that a 1% AEP ccean storm will occur at the same time as a 1% AEP
catchment flood is extremely remote. In some areas this approach will result in a flond
planning level that greatly exceeds the 1% level that would be adopted with & more rigorous
approach. This approach of combining extremely rare events is recognised as being
“conservative”, meaning that it errs on the safe side, to avoid harm to people and property.
A key concern of engineers is to make sure that people and property are kept appropriately
safe and, in the face of significant uncertainty, a conservative stance is often adopted.

Due to the uncertainty associated with many coastal processes, the conservative approach is
very commaon in Coastal Engineering. An example of this is the combination of the processes
contributing to beach erosion. In NSW, it has been common to add the effects of extreme
erosion to a conservative assessment of long-term trends in beach adjustment alongside
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Full report: https://shape.lakemac.com.au/37415/widgets/210625/documents /195932
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enhanced future beach recession due to a relatively high projection of sea level rise. These
assumplions are then used to derive coastal erosion hazard lines which guide where beach
front residences can be located with a tolerable level of safety.

Alongside the need to deal with significant uncertainty, Lake Macquarie City Council is
presently working with communities in suburbs that are likely to be adversely affected by
future sea level rise at some time in the future. In some cases, the early effects of sea level
rise are already being experienced. Through a process of deliberative governance, the
community is being encouraged to participate in the decision making leading to the
development of Local Adaptation Plans for various localities around Lake Macgquarie. As part
of this process, the community is required to consider the two key components of risk:

¢ Likelihood that events of different magnitudes will be encountered.

* Consequences of those events occurring.

With these matters in mind, decisions will need to be made as to whether different risks are
tolerable or not. If risks are intolerable, then actions will be required to gradually adapt
settlements such as Pelican, Blacksmiths and Swansea,

Recent coastal management reforms in NSW have also resulted in the production of guidance
that encourages “probabilistic hazard assessment”. This type of assessment aims to attach
probabilities to events of different magnitudes. In other words, we aim to say that there is a
“70% chance that this water level will be exceeded” instead of saying it is likely that the water
level will be exceeded”. The state government particularly encourages probabilistic hazard
assessment where significant expenditure could be required to fund adaptation options.

Inundation Hazards within The Study Site

The study presented in this document deals with “inundation hazards” within Pelican,
Blacksmiths and Swansea, the main settlements along the foreshores of Swansea Channel
(Figure E.1). There are two sources of inundating water:

¢ Ocean: Combined effects of tides, storm surge, mean sea level and other oceanic effects.
¢ Catchment: Heavy rainfall on the catchment and runoff filling Lake Macquarie.

Respectively, these ‘downstream’ and ‘upstream’ processes are always acting together
although the level to which upstream or downstream processes dominates will vary over time
and at different locations in the Channel. While it might seem convenient to separate these
two drivers of inundation into ‘tides’ and ‘floods’, a comprehensive assessment of the
inundation hazard requires that they be considered as acting together. Accordingly, the
analysis which has been undertaken for this project combines them into a single inundation
hazard, expressed as the water level recurrence frequencies at different locations, resulting
from combined ocean and catchment effects. These relationships are set to change over time
as mean sea levels rise and as 5wansea Channel continues to evolve in response to training of
the entrance in the late 1800's.

LAKE MACQUARIE CITY COUNCIL
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Regpardless of the process dominating water levels, when water breaks the banks of Swansea
Channel, or backs up along the stormwater system, the inundation hazard will tend to arise
gradually. Previous flood model simulations have indicated that flow velocities tend to be
mild and flooding is largely from water backing up from the Channel, Conversely, flow within
Swansea Channel itself can be swift and deep. Inundation does not tend to last for longer
than around 12 hours, on account of tidal effects in the Channel, which help the inundated
suburbs to drain. Pools of water will remain in isolated areas as the water drains, depending
on local topography.

Monte Carlo Modelling Approach

While the study has focussed on the derivation of probabilistic hazards (Chapters 3 = 5), some
effort has also been spant on calculating the “damages” resulting from inundation events of
different magnitudes (Chapter &), These two aspects of the study represent the “Likelihood”
and "Consequences” aspects of risk assessment, respectively.

The probabilistic hazards have been determined using Monte Carlo modelling. The Monte
Carlo modelling process is shown schematically in Figure E2.

Hi F"I'.:':I 10'% of 1000's of times |".|"|'._r--": Tl =}

___Lake Boundary |

Simplified

Hydraulic Model
Swansea Channel

Figure E2  Schematic showing Monte Carlo Modelling Process

The Monte Carlo process involved the simulation of 200,000 individual statistically determined
future scenarios, with each of those extending from 2020 and 2120. A time stepping, but very
simple by today’s standards, hydrodynamic model was used in each of these simulations to
simulate water level response at several locations along Swansea Channel for each of those
simulations.

Boundary conditions for each simulation comprised (i} a 100-year time series of inflow to the
Lake and (ii) a 100-year time series of ocean water level, for the upstream and downstream

HEH
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boundaries, respectively, Before each simulation was executed, these lime series were
randomly sampled using statistical models that were based on (i) the analysis of existing data
and [ii) sea level rise projections for Lake Macguarie, as derived from Lhe lalest assessment
report from the Intergovernmental Panel on Climate Change (IPCC ARS).

The ocean boundary was sampled using a statistical model combining the following
components:

» Astronomical tides: These are regular and predictable (these were the same for every
simulation)

e Tidal Anomalies: Representing short term variations of actual tides from the expected
astronomical tide due to processes such as storms, The statistical model which generated
this component was based on comprehensive analysis of the historical tide record from
Fort Denison,

¢ “Annual” variability of mean sea level: As caused by broad scale climatic processes such
as the southern oscillation (El MNino / La Mina cycles) and the Interdecadal Pacific
Oscillation (IFO). These variations were found to be well represented by a first order
autoregressive [ARI1)) model.

o A future sea level rise trajectory which, following the advice contained in the latest IPCC
report (ARS) and as indicated by several researchers, assumed a normal distribution of
likelihood for a given Representative Concentration Profile or RCP.

The lake boundary was sampled using a simplified representation of lake hydrological
response. Analysis of larger floods (greater than the flood which would occur around once a
yvear, on average), found that the increase in water level, above that caused by the otean was
approximately linearly related to the volume of rainfall in historical rainstorms at the Barnsley
Pluviometer (rain gauge). Using random sampling of rain storm volumes from data supplied
by the Bureau of Meteorology in accordance with the latest (2016) revision of Australian
Rainfall and Runoff, and a Poisson model for randomly generating the gaps between
significant rain storms, a time series of inflow volumes to the Lake was generated for each
simulaticn.

Finally, three overriding “Scenarios” (400,000 simulations each) were modelled, with the
following assumptions;

1 RCPE.5: Herein, the range of sea level rise trajectories reported by the IPCC for RCP 8.5
wias used. This scenario is most consistent with the sea level rise projection presently
adopted by Council.

2  Three Combined RCPs: The trajectories for sea level rise were generated assuming
that RCPs 8.5, 6.0 and 4.5 are equally likely. This scenario is more representative of
the full range of uncertainty expressed by the IPCC, noting that differences in possible
future greenhouse gas concentrations are allowed for. The lowest RCF reported by

HEH
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the IPCC [RCP 2.6) was not considerad realistic, as the thresholds for that RCP have
almaost been exceeded and it seems highly unlikely that this situation will be recovered
over the time frame with which this study is concerned.,

3 Three Combined RCP’s + Morphelogical Change: This scenario adds to Scenario 2 by
allowing the conveyance of Swansea Channel to gradually increase over time. This
recognises that the Channel is presently deepening and widening in response to the
entrance being trained in the late 1800's. It does not aim to replicate ongoing
meander of the channel and is a simplified representation of morphological change
based on the results of previous research.

Damages Assessment

To examine the conseguences of different future scenarios, a “damages” assessment has been
completed using the concept of "Annualised Average Damages” (AAD) which is adopted as a
standard approach for floodplain management in New South Wales when assessing the net
benefits of potential flood mitigation strategies. In the case of a varying climate, however, the
AAD values are also expected to vary with time. The damages assessment presented herein
is incomplete but contains the dominant sources of damages to constructed elements of the
three suburbs being assessed. These have been assessed using the follow methods:

# Residential Damages: These have been assessed using the method presented in
guidance published by the NSW Government. An additional sensitivity assessment was
completed using recently published methods of Geosciences Australia.

* MNon-Residential Buildings: The methodology outlined in the United Kingdom's Multi-
Coloured Manual has been applied to assess damages to a range of non-residential
buildings, including emergency services, commercial and schools,

o Caravan Parks: Damages to caravan parks have been assessed by considering the
impact to caravans and cabins separately. Sample above ground Moor elevations were
measured in the field and referenced to AHD ground elevations derived from LIDAR
data. The damage model for cabins and caravans assumes that these require complete
replacement if over floor flooding cccurs.

»  Public Infrastructure: The assessment has focussed on the key assets managed by
Council, including roads, the stormwater systems, parks, and foreshore reserves, A
hespoke methodology needed to be developed considering the physical conditions
and nature of flooding processes across the study area. The methodology was derived
following research and meetings with key staff within Council, Background infarmation
and a discussion of the approach is presented in Appendix C,

The cost benefit assessment that will follow the present study will invalve improvement upon
these damage models and a more complete economic assessment. The way in which other
buried services will be affected by increasing water levels and how these need to be
considered in the context of the guidance for cost benefit analysis published by the MSW state

H?H
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government will also be addressed by the cost benefit assessment. Accordingly, the damages
assessment provided here needs to be considered preliminary and subject to being
superseded soon.

Summary Results

Lising the results from a more detailed two-dimensional model developed as part of the Lake
Macquarie Waterway Flood Study (WMA Water, 2011a), a set of "Inundation Precincts” was
determined. Across these precincts, the peak water level during inundation events can be
considerad similar (within +/- 2-3cm). Those precincts are shown in Figure E3,

Interim results are presented throughout the report where appropriate. Howewver, a key
deliverable from the study is a set of pre-processed results files from the Monte-Carlo
simulations executed as part of this study alongside some sample computer code to access
those files. Summary results have been prepared to show how the calculated total AAD values
for each of the inundation precincts are expected to vary over time. As an example of the
types of outputs that can be derived from the study deliverables, these outputs are presented
in Figure E4.

[t is emphasised that these “damage” estimates do not include the additional cost that would
be associated with adapting services, such as sewer, water, telecommunications, or gas.
Similarly, the damages assessment has been based on only & recurrence frequencies and the
CBA should expand this to include a greater range of frequencies, particularly for more
regularly occurring events. The damage estimates do not include ‘intangible’ (non-monetary)
damages. Indirect damages have been included for residential, commercial, and public
buildings, but not for caravan parks. For roads, stormwater, parks and foreshore reserve,
indirect damages are also not included. Some consideration of the nuisance arising, for
example, of having an area of park that is only usable some of the time (before it becomes
completely unusable) or from complete reconstruction of road pavements and associated
stormwater should be considered as part of the subsequent economic assessment.

It is clear from Figure E4 that the Lake Precinct contributes a substantial proportion of the
total damages. There are a few reasons. Firstly, that Precinct is relatively large and low lying.
It follows that roads, stormwater and parks will be influenced early by sea level rise. Secondly,
that Precinct has at least 50% more houwses than any other precinct. Thirdly, the average floor
elevation in that Precinct is some 300mm lower than in any other precinct. These factors
combine such that the total damages for the Lake Precinct seems disproportionately large.
However, the results do indicate that the Lake Precinct, occupying much of the Swansea
Peninsula, will required relatively early action when adapting to future sea level rise.
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Figure E4  Variation of AAD for Each Inundation Precinct over Time for 3RCP +
Morphology Scenario

Beyond the delivery of probabilistic model results files, tables of water level exceedance
probabilities have also been delivered, for application in the Cost Benefit Analysis. To enable
more robust assessment of damages resulting from relatively high frequency events the
monthly maximum water levels from each individual model simulation (of which there were
400,000) were post processed with the extracted values treated as an empirical distribution.
Far each future year, and for each precinct, a water level was thus determined in terms of “E¥"
or expected number of occurrences per year. Given that cost benefit analysis works will be
adopt analysis of annual series, the EY provides a means to correctly calculate damages for
mare frequent events (compared to AEPs). For example, a water level which would be
expected to be exceeded at least once during half of the months in a year has an EY of 6, but
an AEP of 99.75. The resulting damages from such an event need to be multiplied by 6 instead
of 0.9975 when assessing the annual time series of damages in the CBA. The relationship
between EY and AEP is presented, as a reference for the different event frequencies calculated
for this study in Table E1.
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Table E1

Comparison Between AEP and EY Values for Events extracted from
Probabilistic Model Results Files

Annual Exceedance | Expected Occurrences
Probability (AEP %) per Year (EY)
99.75 6.0000

98.17 4.0000

95.02 3.0000

86.47 2.0000

63.21 1.0000

39.35 0.5000

18.13 0.2000

10.00 0.1054

5.00 0.0513

2.00 0.0202

1.00 0.0100

0.50 0.0050

0.20 0.0020

0.10 0.0010

0.05 0.0005

0.02 0.0002

PIMF 0.0000
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Appendix 5.1:
Pelican Blacksmiths Adaptation Concepts

Lake Macquarie

city Council

PRECINCT PLANNING
ADAPTATION CONCEPTS

for Pelican Blacksmiths
Local Adaptation Plan

Progress report - July 2018

Il Pelican residential precinct

1.1 What do we know and value about Pelican

- \|

Shops, RSL Quality
aond g 1 2 andrecraional  Licaye
900 400 oo setyand  Boatramps focies
Marine
residents houses Rescue

1.2 Why adapt Pelican residential area?

Sea levels are projected to continue to rise at an increasing rate. Warmer temperatures are predicted
to bring more frequent and intense flooding and storm events. For Pelican residential area, this means
higher flood levels will increasingly affect local roads, drains and eventually private property.

Groundwater is predicted to rise with sea level rise, affecting drainage and other infrastructure, such as

roads and building foundations. Homes, roads and community facilities are designed to last for 50 years
or more, so we need to plan for future change.

8 Update on Adaptation Corx
Progress report - July 2018

EY Blacksmiths residential
precinct

B )

2.1 What do we know and value about Blacksmiths
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Park adjoining the
residents houses golfclub

2.2 Why adapt Blacksmiths residential area?

Sea levels are projected to continue to rise at an increasing rate. Warmer temperatures are predicted to
bring more frequent and intense flooding and storm events. For Blacksmiths residential area, this means
higher tides and storm surge in the channel. The seawall and foreshore area need to be maintained as
a levee to prevent tides reaching private properties. Associated flood levels will increasingly affect local
roads, drains and eventually private property.

Groundwater is also predicted to rise with sea level rise, affecting drainage and other infrastructure such
as sewers, road-base and building foundations. Homes, roads and community facilities are generally
designed to have an asset life of around 50 years and as such controls will need to be put in place to
manage these assets sustainably.

49 Upctoon Adsptaton Concepts
Progress report - July 2018

3.1 What do we know and value about Blacksmiths
beach and dunes

A& wv'ir a <

—
Highly valued by the Dunes. Hometoimportant ~ Swansea Belmont 12 properties along  Other assets inciude
local communityand  ranging from three  dune vegetation~  Surf Life Saving Club  UngalaRoad north _ Helipad, Grannies
asignficant regional  to sevenmetresin  an active dune ofSurfGlub  Pool and recreational
tourism height providing a rehabiitation facilties
destination defensive buffer for  program providing
properties stabilty to the dunes

3.2 Why adapt the beach and dunes area?

Sea levels are expected to continue to rise at an increasing rate. More frequent and intense storm and
coastal erosion events also are predicted. For Blacksmiths Beach, a predicted sea level rise of 0.9
metres could result in beach recession of up to 80 metres in some areas by the end of the century
under a “do nothing” scenario. Dune overtopping and/or “blowouts” have also been recorded at a
number of locations along Blacksmiths Beach in the past.

Without adaptation actions, beach recession, dune depletion and more frequent and intense storm

surge may result in an increased frequency of wave over-topping of the dunes eventually putting homes
and other assets at risk. Timely and well managed adaptation can help in managing this risk.

1 6 Update on Adaptation Concepts
Progress report - July 2018
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I Environmental land precinct E channel precinct

4.1 What do we know and value about the Pelican and

Blacksmiths environment? 5.1 What do we know and value about the Swansea
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5.2 Why adapt Swansea Channel?

The Channel is dynamic and has been actively migrating since ocean entrance training works in the
late 1800s. We can observe this movement in the deterioration of the channel training wall and active
foreshore erosion (for example, Milanos at Pelican and further along Pelican Foreshore).

As sea levels rise, the depth and width of the channel will increase, with a corresponding increases in the
volume and velocity under the bridge. Loss of the channel training wall will result in further erosion and
potential loss of environmental land and built assets in adjoining areas. As the channel forms a boundary
for all other precincts, its management and adaptation needs to be aligned with the adaptation of other

Wetiand vegetation ding ohtide ~Dscsmber 2016 precincts. For example, stabilisation of the Pelican Foreshore reserve.

D0 Upcatoonaca
Progress report - July

24 e

https://shape.lakemac.com.au/14791/widgets/126337/documents /83597

[ Pacific Highway and
Swansea Bridge precinct

SWANSEA CHANNEL

SWANSEA CHANNEE ="

6.1 What do we know and value about the Pacific
Highway and Swansea Bridge?

/A\ H ;l'{ D e

Meajor traffic and Handles over 15,000 Navigation / minimurm height under  Gurrent water velocity ~ Utiity infrastructure
infrastructure corridor venicles per day {between bridge and water level) under bridge 7kph
currently 1.6m

6.2 Why adapt the Pacific Highway and Swansea Bridge?

Sea levels are projected to continue to rise at an increasing rate. Under current projections, the Pacific
Highway and Swansea Bridge will be impacted by higher floods and tides from around the 2040s
onwards. This means:

* potential flooding of sections of the Pacific Highway;
 the pedestrian underpass of the bridge will be inundated;
« the clearance for boats under the bridge will reduce; and
 the water velocity under the bridge will double.

28 Update on Adaptatio
Progress report - July 2018
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APPENDIX b

Swansea and surrounds
preliminary options
assessment
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Appendix 7.1: Summary of multi-criteria analysis

P

umwelt

Emvironrmental & Social Consultants

COASTAL ADAPTATION OPTIONS AT
PELICAN, BLACKSMITHS, SWANSEA
AND SURROUNDS

Feasibility Assessment

FINAL

April 2020
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Criteria

Governance and statutory compliance criteria

MG1 This option is consistent with the
objects of the Coastal Management Act

Table 3.10 Consolidated criteria used in the Feasibility Assessment MCA

Notes/comments

Thirteen objects (as shown in Table 3.2); also, separate
management objectives for the coastal management areas

MG2 This option is consistent with relevant
statutory and policy requirements and has
a recognised approval pathway

This will include EP&A Act, FM Act, BC Act, CLM Act, Local
Government Act

Suggest moving ‘recognised approval pathway’ into this
criterion, as it flows from being consistent with the relevant
legislation

MG3 Council and other government bodies
have suitable capacity and capability to
implement this option

This relates to skills, knowledge, willingness to implement — so
Council can manage and deliver the option

MG4 This option can be implemented
without complex governance and
partnership arrangements

E1 This option is consistent with principles
of ecologically sustainable development
Some principles describe decision making
processes and other describe the outcome
of the decision

Environment criteria ‘

This complements the above. There are higher long-term
implementation risks if multiple complex partnership
arrangements are necessary

Principles of ESD:

e Precautionary principle — if there are threats of serious or
irreversible damage, lack of full scientific certainty should
not be used as a reason for postponing measures to prevent
environmental degradation. Decision making processes
should effectively integrate both long and short term
economic, environmental, social and equity considerations

e Intergenerational equity

e Conservation of biodiversity and ecological integrity
(essential ecological processes and life support systems)

e Improved economic valuation (pricing and incentive
measures), including environmental factors

e Principle of integration (of economic and environmental
factors in decision making), maintain competitiveness at
relevant scales

e Principle of sustainable use (also in CLM Act) — development
that improves the total quality of life, now and in the future

e Decisions and actions should provide for broad community
involvement on issues which affect them

E2 This option would provide a natural
buffer from coastal hazards

This is consistent with the management objective is for coastal
vulnerability areas in the CM Act. i.e. natural defences first and
built defences only when natural defences are not sufficient to
provide protection

E3 This option does not transfer adverse
environmental outcomes to other locations
or parts of the local environment.
Specifically, it does not transfer adverse
environmental outcomes to coastal
wetlands, littoral rainforests or other
sensitive environmental areas such as sea
grass meadows.

Picks up specific protections for coastal wetlands in the
management objectives of the CM Act

4593_RO1_MCA Report_V3_FINAL

Coastal Adaptation Options at Pelican, Blacksmiths, Swansea and Surrounds

Feasibility considerations
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‘ Criteria

E4 This option does not create adverse
environmental outcomes for the Lake
Macquarie estuary or foreshores

=
umwelt

‘ Notes/comments

Some options have significant implications for the tidal
circulation or flooding dynamics of Lake Macquarie or could
impact on water quality

E5 The environmental impacts of this
option are acceptable to the community

Local residents (property owners or renters) believe that any
impacts on environmental quality are acceptable, now and in the
future

S1 This option maintains the presence and
amenity of beaches and foreshores

Including public accessibility and scenic amenity

Beach and foreshore access, use and enjoyment are key
elements of the lifestyle of these three suburbs

S2 This option is effective at protecting
public health and safety from coastal
hazards

Relates to community infrastructure such as stormwater and
sewage systems, but also to the safety of foreshores such as
those with high current velocities; may also be relevant if an
option triggers rapid shoaling or could expose rock

S3 This option maintains or improves
physical connectivity and social cohesion
within Swansea, Blacksmiths and Pelican
communities

This means that people can move around the suburbs without
new constraints to access places that are important in their lives,
such as shops, doctors, playing fields, walking tracks,
clubs/restaurants

S4 This option is acceptable to the people
of Swansea, Blacksmiths and Pelican

Local acceptability on social and cultural grounds

S5 This option is acceptable to the broader
Lake Macquarie community

This is a broader social value question. Would the options
increase social values for the broader community?

S6 This option protects Aboriginal and
historic heritage places and values in the
three suburbs

The lake entrance area has high Aboriginal heritage value and is
also one of the earliest settled parts of Lake Macquarie

T1 This option is feasible in engineering
terms

This will apply principally to coastal protection structures, but
also filling, decontamination - activities where engineering
expertise is essential

T2 This option can address the identified
issues to achieve the objective, now and
over the long term

The option is robust in the context of changes to hazards over
time

T3 This option is adaptive and can
transition to alternative approaches

Transition requires both technically feasible sequences and
appropriate trigger values

T4 This option is part of a hierarchy or
framework of related controls that should
be implemented together to be effective

Part of a cluster of responses that would support each other

F1 Indicative capital and maintenance costs
to implement this option are likely to be
fundable within council’s budget

Very high capital or maintenance costs are likely to be not
feasible, because of limits on the funds that Council can raise or
allocate to managing the coastal risks affecting these areas.
Threshold for unacceptable costs has not currently been tested

F2 The cost to implement this option is
acceptable to the people of Lake
Macquarie

This is a question about perceived value for money, including
consideration of opportunity costs. If council invests in adapting
the suburbs on the eastern side of the lake to tidal inundation
and channel migration hazards, will the broader community
think this is a worthwhile investment?
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3.7.7
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Options included in the MCA analysis

Management response
included in MCA

Coastal protection options

New protection works on
the Pelican foreshore to
Naru Point - Note that
options for this foreshore
are being addressed through
a site-specific process

Following discussion and review with the Steering Committee about potential options to be included in the
MCA, a total of 31 options was evaluated in the MCA. These options are summarised below. Table 3.11
provides a brief description of what is intended with each of the potential responses. Some of these
options have been identified and evaluated in previous coastal zone management plans and flood risk
management plans. Where available, more information is provided about known issues affecting the
feasibility of the response in this local context (in the right hand column).

Table 3.11 Management responses included in MCA analysis

Summary of what is intended

These protection works will include a rock structure extending to the
depth of scour.

Designed to mitigate current and future risks and recognise local and
system wide effects of coastal processes.

Design to be integrated with boat ramp and other safe access to the
water.

CP2

Foreshore protection works
for environmental areas
such as Coon Island

This would require construction of rock, earth mound or other
revetment structures on the natural foreshores of Coon Island and
potentially other environmental land, to minimise inundation risks.
For preference, the design would maintain some tidal circulation and
facilitate gradual adaptation of the wetland and heritage areas to
higher water levels.

CcP3

Active maintenance and
adjustments to training walls

Active maintenance continues current practice of structural
maintenance to maintain effectiveness (protect from waves and
overtopping, direct currents appropriately), protect public safety.
Adjustments to training walls include broader scale intervention to
alter tidal response of the channel and lake.

cP4

Foreshore/nearshore
protection works to protect
Salts Bay and Black Neds Bay
from wave energy

Multiple groynes are already in Salts Bay to protect wetland
(saltmarsh and mangrove) from shoreline retreat.

This action is about additional works (likely a seawall) to provide
further protection to prevent storm surge overtopping into Black Neds
Bay residential areas and the Swansea CBD.

CP5

Investigate defensive
structures (sea wall) north of
Blacksmiths surf club

Strengthen protection of residential areas from wave overtopping by
constructing protection works (such as a rock wall) with a higher top
level than the existing dunes (‘natural defences’). Note this sea wall
option is not included in the engineering feasibility assessment in
Appendix 7. Hazards and appropriate protection works in this
location will be further assessed during the preparation of the new
Lake Macquarie Coastal Management Program.

CP6

Channel lock or barrage at
the entrance

This involves construction of a large structure across the entrance of
Lake Macquarie (at a suitable site seaward of the Bridge). The intent is
to control tidal flows into the lake, particularly at high water levels.

Coastal Adaptation Options at Pelican, Blacksmiths, Swansea and Surrounds
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Appendix 7.2: Summary of CBA option graphics

CBA option graphics and description provided to the broader Lake Macquarie
community by Council and the LAP working group

Note: The location, scope and assumptions for options tested in the CBA varied in relation to the majority of
options assessed. For full details of options tested in the CBA please refer to the full report available on the
Shape Lake Mac Adapting Swansea LAP site.

Raise and Fill Land and Built Assets

This set of illustrations shows adaptation options to raise and fill educational land, residential land,
infrastructure (roads), and other infrastructure (including sewer, water, power and stormwater drainage lines).
It also includes the raise and fill of public recreational land, such as foreshores and playing fields, to maintain
access. This diagram does not represent a specific location, but shows the overall raise and fill concept.

10.1 Raise and Fill Land and Built Assets illustration

Current scenario

Current lake level

Current lake level

Data source: Lake Macquarie City Council 2020, Options guide for the cost benefit analysis: Pelican, Blacksmiths, Swansea and Surrounds, https://shape.
lakemac.com.au/37415/widgets/210625/documents/167956
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Holiday park and wetlands

This set of illustrations show multiple possibilities to adapt both the Swansea Holiday Park and wetland areas in
the study area. For example, at Coon Island, if both the holiday park and wetlands are inundated, one adaptation
option would be to raise the holiday park. The wetlands would be lost and offset with the development of
protected wetland reserves elsewhere around the lake. Alternatively, another adaptation option is to relocate
the holiday park elsewhere to allow the wetlands to move landward. The consideration of these wetland options
applies to other locations in the study area.

10.2 Holiday park and wetlands illustration

Current scenario

Current lake level

—
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Current lake level

Current lake level

Current lake level

Data source: Lake Macquarie City Council 2020, Options guide for the cost benefit analysis: Pelican, Blacksmiths, Swansea and Surrounds, https://shape.
lakemac.com.au/37415/widgets/210625/documents/167956
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Channel and Foreshore protection works

This series of options considers the protection of Swansea’s economic centre (CBD). It is a four-staged process
to raise the CBD over time. At present, under normal conditions no flooding occurs. However, during high tide,

or high intensity storms, flooding does take place across sections of the Pacific Highway, the CBD, and along
Wood Street. As water levels rise and storm intensity and duration increase, flooding will become more severe
eventually inundating the CBD and Pacific Highway, as shown. The first stage of the suite of options is to raise
the exiting revetments along Black Neds Bay (1), followed by the raise and fill of residential land of properties
adjacent to the Bay and some sections of recreational land (2). The major arterial roads connecting to the Pacific
Highway will then need to be raised (3). Finally, Swansea CBD and car park will then be prepared to be raised and
filled (4).

10.3 Channel and Foreshore protection works illustrations

Current scenario - no flooding

N~

Pacific Highway

Current water level

Current flooding
Current water level

Projected flooding

Current water level

Projected flooding

Current water level

Data source: Lake Macquarie City Council 2020, Options guide for the cost benefit analysis: Pelican, Blacksmiths, Swansea and Surrounds, https://shape.
lakemac.com.au/37415/widgets/210625/documents/167956
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Raise and fill of Ungala Road

This illustration series considers specifically raising Ungala Road and varies from the raise and fill of other
infrastructure. It will also be a staged process with sections of Ungala Road that currently experience inundation
raised first. The boat ramp, car park and residential land would also need to be raised to prevent water pooling.

10.4 Raise and fill of Ungala Road illustrations

Current Scenario - No Flooding

Ungala
Road

Boatrowers Reserve
and Wetlands
Swansea Channel
Permeable channel
training wall

Boatrowers Reserve
and Wetlands
Swansea Channel
Permeable channel
training wall

Boatrowers Reserve
and Wetlands

Swansea Channel

Permeable channel
training wall

Data source: Lake Macquarie City Council 2020, Options guide for the cost benefit analysis: Pelican, Blacksmiths, Swansea and Surrounds, https://shape.
lakemac.com.au/37415/widgets/210625/documents/167956
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Appendix 7.3: Cost Benefit and Distribution Analysis of
Adaptation Planning Options - Executive Summary

FINAL BEPORT

Cost Benefit and Distribution Analysis of
Adaptation Planning Options

Pebean, Blackimithi, Swanses and Surmound

N

Cost Benefit and Distribution Analysis of Adaptation Planning Options

e Executive Summary
Loty Macputriy Oy Coametl

The task

Salients Pty Ltd, Umwelt Environmental and Social Consultants and The Centre for
International Economics (The CIE) have been commissioned by Lake Macquarie City
Council (the Council) in collaboration with the communities of Pelican, Blacksmiths and
TeE COMTRE FOR INTIRRATIONAL [ CONOMICS Swansea to evaluate adaptation pathways to coast and estuary change. This report covers

A the Cost Benefit Analysis (CBA) undertaken by the CIE to evaluate a subset of options to

adapt to future inundation risks arising from the effects of catchment and/or tidal
inundation, in Pelican, Blacksmiths, Swansea and surrounds (the case study area). The

124

study evaluates the costs and benefits of alternative adaptation options to dynamic
coast/estuary processes that are expected to increase the inundation risks faced by low
lying communities in the case study area. The options proposed by the community and
eventually tested are discussed below.

Options considered

The adaptation planning process for the case study area is led by a Steering Committee
and supporting working groups which includes council, local community, and public
authority representatives. The Pelican, Blacksmiths, Swansea, and surrounding areas
working groups (a combined working group derived from two previously separate
working groups) developed a suite of potential management options which were shared
with the broader community via a community information evening and workshop in
August 2019. On the basis of community engagement, the working group consolidated a
list of 112 community options for further consideration in a subsequent formal three-
stage evaluation process:1

1 feasibility — identify options that are practical, effective and align with legislation
and policy
2 viability — economic evaluation using cost benefit assessment (this report)

acceptability — to the community in terms of capacity to deliver the community’s
objectives, funding and cost implications and timeliness.

1 Umwelt Pty Limited 2020, Coastal Adaptation Options at Pelican, Blacksmiths, Swansea and
Surrounds: Feasibility Assessment. Report prepared with Salients Pty Limited, for Lake Macquarie
City Council.

www. TheCIE.com.au
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Cost Benefit and Distribution Analysis of Adaptation Planning Options 3

The technical feasibility of adaptation options was analysed in a Multicriteria Assessment
(MCA) which identified:2

= options that were considered suitable i.e.: feasible, viable, and acceptable (such as
tidal gates) — the working group recommended that these progress directly to be
considered for incorporating into the Local Adaptation Plan (LAP)3 or Council’s
Coastal Management Program without needing to be assessed for economic feasibility
by a CBA

= options that were not feasible, viable and/or acceptable (for reasons outlined in the
MCA report), and

= 13 options that were considered appropriate for further analysis with respect to
economic feasibility by means of a CBA.

These 13 options are summarised in the following categories:

1 Options to Raise and Fill Land and Built Assets

2 Swansea Holiday Park and Wetland/Environmental Options
3 Channel and Foreshore Protection Works
4

Staged raising of Ungala Road, including the concurrent raising of the boat ramp car
park and raising of residential land to avoid water pooling and inundation of the road
and adjoining residential areas.

Before the CBA commenced, Council and the Steering Committee further developed the
concept designs and parameters for these options, to which the majority of the steering
committee agreed.4 Graphics illustrating each option and a brief description were
provided to the broader community (Appendix A). Further information is provided in the
Lake Macquarie City Council document Options guide for the cost benefit analysis: Pelican,
Blacksmiths, Swansea and Surrounds.5 These designs, parameters and assumptions have
continued to be reviewed as the CBA has been prepared. This resulted in refinement of
the options to more closely align a conceptual design level, that can be costed and
practically implemented. Refer to Table i for a broad overview of the options evaluated in
the CBA.

2 The methodology for community and technical review and the rational for narrowing down
options is detailed in Umwelt Pty Limited 2020, Coastal Adaptation Options at Pelican,
Blacksmiths, Swansea and Surrounds: Feasibility Assessment. Report prepared with Salients Pty
Limited, for Lake Macquarie City Council,
https://shape.lakemac.com.au/37415/widgets/210625/documents/ 167565

3 We note acceptability will continue to be considered through all parts of the LAP process.

4 References to the Steering Committee here after, denotes the majority of the Steering
Committee.

5 Lake Macquarie City Council 2020, Options guide for the cost benefit analysis: Pelican, Blacksmiths,
Swansea and Surrounds,
https://shape.lakemac.com.au/37415/widgets/210625/documents/ 167956
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Cost Benefit and Distribution Analysis of Adaptation Planning Options

AC1

AC2

AC3

AC4

AC5

AC7

Option

Description

Raise and fill
residential areas
(house sites and
yards)

Raise transport
infrastructure (over
and above gradual
raising of roads
through
maintenance)

Raise other
infrastructure
(power, water, sewer,
stormwater,
telecommunications)

Raise and fill
education land
(schools)

Raise and fill public
recreation land such
as foreshore
reserves and playing
fields

Raise and fill
commercial land in
the Central Business
District (CBD)

www. TheCIE.com.au

i Options evaluated in the cost-benefit analysis (CBA)

Comments

Options to raise and fill land and built assets

A high-risk inundation area in Pelican
was identified during the Local
Adaptation Plan (LAP) development by
the joint Council and Community
Working Group. We understand this
area is generally bounded by Soldiers
Road, Lorna Street and Lakeview
Parade.

Local roads to be raised include the
length of road near the intersection of
Lakeview Parade and Soldiers Road
Pelican. This will need to be done
alongside raising residential land to
maintain serviceability.

It will also include local roads
connecting to the Pacific Highway. This
option is independent of any raise/fill
of any residential properties.

This option would reduce the disruption
to properties if the assets are
inundated. In practice, this option
would need to be considered alongside
the road raising option (AC2) given that
infrastructure assets may be located
within/alongside the roads.

This option is to reduce school
disruption associated with inundation
events. Three schools have been
identified in the case study area for
potential raise and fill:

= St Patricks

= Swansea Public School, and

= Pelican Flat Public School.

This option is to maintain access to
recreational activities - including active

and passive recreation: sporting
facilities and public open space.

Potential raise and fill of the
commercial land in the CBD

Refined design parameters

= Mosaic raise and fill trigger.

= Raising roads in the Pelican area is
intended to support maintaining
serviceability of properties. However,
residential land raising (option AC1) is
not economically viable. Therefore,
raising roads would not be adopted at
this stage. The timing of any raising of
the Pacific Highway by RMS is also
unknown.

Given this, we have modelled an
alternative option of gradually raising
roads (from the most to the least
flood prone) over a specified time.

Many of these assets run alongside
the road corridor. The sequencing of
asset upgrades has been linked to the
road raisings.

A mosaic raise and fill modelling
approach has been used, such that
raising is triggered when the present-
day property ground level is below the
chosen trigger height. The school site
and associated buildings are
subsequently raised to the chosen
raise height.

The recreational land is assumed be
raised in each year from 2021 based
on the most inundation prone to the
least inundation prone land.
Recreational land would be raised to
the 1% AEP event at 2050 height.

Mosaic raise and fill trigger on existing
sites.
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Planning Options

Option Description

AC6 Raise and fill
Swansea Holiday
Park

AC6B Relocate Swansea
Holiday Park

RA4 Allow wetlands to

move landward on
‘environmental land’
around Pelican Inlet
and other suitable
areas

RA5 Allow wetlands to
move landward into
coastal use area,
with land acquisition

RA6 Offset losses of
wetlands with
wetland reservation
elsewhere around

Comments

Swansea Holiday Park and Wetland/Environmental Options

Raise and fill the Swansea Holiday
Park.

Maintain access to the foreshore, or
allow adjoining wetlands and lake to
encroach onto land currently occupied
by Swansea Holiday Park, while
relocating the Swansea Holiday Park to
one of the following locations:

= Belmont Bayview Park, or

= Greenfield site adjacent to Belmont
golf course

Locations for consideration:

= Coon Island

= Galgabba Point

= Pelican Inlet, and

= Black Neds Bay.

Offsets are unlikely to be like for like,
as the channel area is different to most
other wetlands around the lake.

protection works (or
a levee) inside Black
Ned’s Bay

Staged raising of Ungala Road

CP8A/CP Staged Raising of
14 Ungala Road, first
near the boat ramp

the lake
Ch | and Foresh Protection Works
CP4 Inundation

Stage raising would also need to
coincide with stormwater drainage,
tidal gates and/or residential raise/fill,
similar to option (AC1), to avoid water
pooling when Ungala Road is raised.

Refined design parameters

= Raise and fill based on inundation
trigger heights

Relocation at a specified time to occur
in 2030

Wetlands options not evaluated in
full. There is uncertainty regarding
how quickly wetlands are established
with temporary inundation.

Wetlands options not evaluated in
full. There is uncertainty regarding
how quickly wetlands are established
with temporary inundation.

Construction of a vertical 1.7m AHD
concrete wall along the western shore
of Black Neds Bay.

The option description document
notes this option is proposed in a
sequence with raise and fill the
Mankilli St area (part of AC1) and tidal
gates on Ungala Road (CP8B). Both
raise/fill of residential properties in
Mankilli St and the tidal gates were
not considered. Raise/fill triggers
presented for illustrative purposes.

Source: Umwelt Pty Limited 2020, Coastal Adaptation Options at Pelican, Blacksmiths, Swansea and Surrounds: Feasibility
Assessment. Report prepared with Salients Pty Limited, for Lake Macquarie City Council,
https://shape.lakemac.com.au/37415/widgets/210625/documents/167565, and subsequent input from the Steering Committee.
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6 Cost Benefit and Distribution Analysis of Ad. ion Planning Options

For the purposes of this analysis, we have treated the options as discrete, although we
recognise that there are interactions between them. For example, if inundation causes
local road closures then this would reduce access to schools, the CBD and public
recreation spaces. This would need to be considered further following a decision
regarding which options to progress in the LAP.

Inundation risk

Salients, in consultation with the University of Queensland and Flood Focus Consulting
undertook a Probabilistic Hazards Assessment (PHA)* to model the probability of future
water level exceedance in the case study area and these results (or outputs) have been
adopted for use in this CBA. The full methodology and results are detailed in Salients et
al. 2020.6 Salients et al. 2020 note that calculated water levels include the combined
effect of catchment flooding and tidal inundation. As such, this report uses the broader
term “inundation” to encompass the combined risk of these effects.

‘We note the recent (approximately 8 years of water level data) measured high-water
levels at the water level gauges within Swansea Channel (downstream of Swansea
Bridge) are somewhat higher than during previous measurement periods.7 It is unclear at
this stage whether these more recently measured high water levels are indicative of an
acceleration in measured rates of global sea level rise (SLR), or whether they are
representative of the inherent natural variability of local mean sea level in response to
various drivers that influence peak records at the Swansea water level gauge (for example
variability around El Nifilo/La Nifia conditions, catchment flood and coastal storm
frequency, and other conditions that raise local water levels).

Historically, water level data, from the Fort Denison gauge in Sydney (the most
applicable long-term data available), show that there are medium term periods (years to
decades) of both higher and lower water levels that occur relative to mean sea level and
historic rates of measured SLR. That is, there are peaks and troughs in high-water levels
that are irregularly spaced and unable to be accurately forecast. There is currently
insufficient time-series climatic data available to test the extent to which recent observed
high-water levels at Swansea are part of this natural variability or reflect a more
permanent ‘structural shift’ compared to the historical data series. The known gradual
increase in the Lake Macquarie tide range due to the increasing hydraulic efficiency of
the Swansea channel over time also has an impact on changing water levels measured at
the Swansea gauge.

6 Salients et al. 2020, Probabilistic Hazard Assessment to Support Local Adaptation Planning for Pelican,
Blacksmiths and Swansea — Final

7 Hanslow, D (2019). Water level trends in NSW coastal lakes by use of exceedance probability
analysis, Australasian Coasts and Ports 2019 Conference: Future directions from 40 [degrees] S and
beyond, Hobart, 10-13 September 2019,
https://search.informit.com.au/documentSummary;dn=799043410816316;res=IELENG
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LAKE MACQUARIE CITY COUNCIL




Cost Benefit and Distribution Analysis of Adaptation Planning Options 7

Following discussion with the Steering Committee, we present an alternate scenario for
options ACI (raise and fill residential areas (house sites and yards)), AC7 (raise and fill
commercial land in the CBD) and CP4 (inundation protection works), in the form of a
sensitivity test, where inundation levels are assumed to be 0.2m AHD higher than those
predicted by the statistical PHA model. This is to provide additional information to
understand how the results of the CBA would change if the inundation risks were higher
than modelled.

CBA results

The key economic indicators of net benefits and benefit cost ratio (BCR) are presented for
each option in Table ii. The CBA results show that the selected options (without
sensitivity analysis applied) generate net costs (i.e. the costs outweigh the benefits) and all
options have BCRs less than 1. This is because the inundation risks are expected to be
relatively low in the short term and most options require significant structural
intervention.

ii Net benefits and BCRs by option

Option Total cost Total benefit Net benefit Benefit cost ratio
$, (PV) $, (PV) $, (PV) BCR
AC1 443 439 196 202 -247 237 0.44
AC2 35 000 000 3460 000 -31 540 000 0.1
AC3 9 500 000 1700 000 -7 800 000 0.18
AC4 2969611 24701 -2 944 909 0.01
AC5 28 000 000 9 600 000 - 18 400 000 0.34
AC6 5582410 200 881 -5 381 529 0.04
AC6B 3797 227 2730321 -1 066 907 0.72
AC7 381721 17 781 -363 940 0.05
CP4 1425278 34 689 -1 390 590 0.02
CP8A/CP14 150 000 not quantified
RA4,5, 6 Not quantified due to lack of information

Note: Present value are based on a 30 year cashflow stream and a 7 per cent real discount rate.
Source: CIE.

Options related to allowing the landward movement of wetlands were considered
qualitatively due to limitations on information and requirements.

Table iii shows the net benefits and BCRs for the +0.2m AHD water height sensitivities.

www. TheCIE.com.au
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iii Net benefits and BCRs for water height sensitivities

Option Total cost Total benefit Net benefit Benefit cost ratio

$, (PV) $, (PV) $, (PV) BCR
ACL 607 914 941 176 333262 1.55
AC7 3889 146 456 629 -3432517 0.12
CP4 1425278 293 068 -1 132210 0.21

Note: Present value are based on a 30 year cashflow stream and a 7 per cent real discount rate.
Source: CIE.

Table iii shows the CBA results are highly impacted by the underlying modelled
inundation risk. The net benefit for Option AC1 becomes positive, along with a BCR
greater than 1. However, the other two options still deliver a net cost for society.

Findings and recommendations

The central CBA results (without sensitivities) show that most of the options requiring
significant structural intervention are not cost effective to implement now. That is, the
current levels of risks and damage are not sufficiently large to warrant taking the
identified action immediately from an economic assessment standpoint.

This CBA is one of a number of tools used to assess a limited number of options
developed from the MCA, and it is highlighted that there are other options, drivers and
considerations for discussion in the upcoming LAP.

Over the longer term, the modelling demonstrates that the level of risk and damage
increases substantially after 2050. This may reflect a ‘tipping point’ has been reached
such that the inundation levels for the frequent events become higher than existing floor
levels. The projects could become viable at a future point in time as the inundation risks
increase (due to SLR), therefore, there is value in delaying the decisions regarding the
options to implement. This is also important where new technologies become available to
manage the different risks.

‘While the findings above do not support the immediate implementation of the options, it
is important that this is not interpreted as encouraging Council to ‘do nothing’. Rather,
the results imply that there is time to conduct further robust planning to ensure that the
future actions provide the best ‘value for money’ for the community.

Given this, we recommend the following actions for Council’s consideration.

Continued monitoring of inundation risks

As noted earlier, the conclusions of the CBA reflect the inundation risks modelled by
Salients, in consultation with the University of Queensland and Flood Focus Consulting.
The inundation modelling utilises statistical modelling based on recorded history. While

www. TheCIE.com.au
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this modelling was based on the best information currently available, these risks are not
known with certainty. There is uncertainty regarding how climate change could impact
on the inundation risks, including in the short to medium term.

Given this, it is important that there is ongoing monitoring of the inundation levels to
understand whether any changes in the risks would alter the results of the CBA.
Sensitivity analysis conducted for some of the options provides a guide on how changes
in inundation risks can change the CBA results and conclusions.8 If new information
changes the risks in line with the sensitivity analysis, then there may be merit in
implementing (in the short term) some of the options considered.

Continued planning of actions

There is significant value in having time to undertake robust planning in advance of a
‘crisis’. Therefore, given that the inundation risks are not imminent Council should take
this opportunity to continue developing strategies to manage inundation risks.

Some actions that could be undertaken include:

= The CBA was based on the available elevation data (e.g. ground levels, property floor
levels, roads, sewer main depths). Further data collection could be undertaken to help
refine the analysis at a later stage. If there are significant changes to the elevation data,
then additional analysis should be undertaken to test the extent of changes in
inundation risk. If there are significant changes to inundation risks then additional
economic analysis should be conducted to evaluate the options.

= Gathering additional information on the costs of the different actions should also be
undertaken. The CBA was based on the best available information within the scope of
the project. Further site-specific investigations may change some of the cost
assumptions adopted in the CBA.

= Additional information is required to understand the extent of use of the different
recreation areas.

= In regard to the wetlands, specific studies could also be undertaken to understand the
value that the community places in expanding the wetlands. It would also be useful to
gain further scientific information on the frequency of inundation required for
wetlands to establish and how quickly wetlands could establish.

= Investigation of other actions should also be undertaken to understand whether there
are ‘better’ actions than those considered in the CBA. This may arise where, for
example, there are technological advancements which reduce the costs of managing
inundation risks.

8 This included options AC1 (raise and fill residential areas (house sites and yards)), AC7 (raise
and fill commercial land in the CBD) and CP4 (storm surge protection works). Sensitivity
analysis tested included where inundation levels are 0.2m AHD higher than those predicted by
the statistical model.
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= For all options, Council should consider when approvals should be sought from
relevant authorities, and agreements in principle from property owners affected
(including where access to a property is required for construction works).

Interlinkages between the different actions

There are significant interlinkages between property damage and damage to other assets
(e.g. roads, electricity, water etc). For example, raising roads would be dependent on the
raising of residential properties (or commercial properties). Likewise, any upgrading on
sewer/water mains should be interlinked with any road raising.

In the options modelled, the property raisings are not triggered in the immediate future,
reflecting the relatively low levels of risk currently faced by the properties. If the property
raisings aren’t triggered then raising roads could then have detrimental impacts on some
locations (e.g. by causing pooling of water). Given this, it would be prudent to develop
risk management strategies on a ‘region by region’ basis, covering all the assets. This will
involve first understanding the inundation risks to each of the assets and then developing
strategies that result in an ’optimised’ staging/sequencing of works to manage risks in
that region.

Given that different assets are owned by different service providers (e.g. Hunter Water
Corporation, Department of Education) this will further complicate the
coordination/sequencing of options to manage inundation risk. It will be important to
work closely with these authorities to understand the risks to the different
properties/assets and potential solutions to manage the risks. This will ensure alignment
with the capital works programs of the different asset owners.

Funding options

There is considerable cost, lead time and further investigations to be undertaken in
respect to several options under the CBA and implementation of any/all the LAP
options. Consideration should be given to the approaches to funding the actions and
whether the costs should be borne only by the beneficiaries of the actions or the wider
community. The staging and sequencing of options could be undertaken to spread the
costs of over several years. Council could also consider establishing a pooled fund to
minimise ‘spikes’ in funds required in any particular year.

Implications for the LAP

As stated above, this CBA is one of a number of tools used to assess a limited number of
options developed from the MCA, and it is highlighted that there are other options,
drivers and considerations for discussion in the upcoming LAP. While the CBA results
conclude that there are no specific actions that need to be incorporated into the LAP

www. TheCIE.com.au
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immediately, there are a range of other actions evaluated as part of the MCA that will be
incorporated into the upcoming LAP.
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